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105KE (0066WQL) NARRATIVE

Sample 0066WQL. a solid from the 105KE basin (laboratory ID E8607), was
submitted for analysis on 8/25/93. The entire sample was to be acid digested
and analyzed for gamma emitters. Pu-238/39/40. Am-241, Uranium, and metals by
ICP. The Pu-238/39/40, Am-241, and Uranium determinations were to be performed
in triplicate, the ICP was to be performed in duplicate, and the GEA was to be
performed once. The RSA requested that any undissolved material be dried and
weighed.

The sample results are summarized on pages 7-9 of the package. All required
analyses were performed. All standards analyzed with the sample demonstrated
acceptable recoveries. The spike recovery for the Uranium analysis was high
for both the initial determination and the rerun. RPD values were not
calculated. The residue remaining following the digestion was not weighed.
but was set aside for possible fus ion and reanalysis, as requested by the SAIC
representative.

er^

11^ZI-2 C^-_

Andrew Rice
Project Coordinator
222-S Laboratory

2



THIS PAGE INTENTIONALLY
LEFT BLANK



YHC-SD-HM-DP-050
REV 0

C7^

SAMPLING AND CUSTODY DATA

^̂

^

3



THIS PAGE INTENTIONALLY
LEFT BLANK



^

LJC

^
^

REQUEST FOR SPECIAL ANALYSIS (RSA) REV 0
No.

rnple Orl91n 2. D.t. Submitted 4. R.quest.r N.m.

/^'^. A,
6. Char9e ode/Work Packpe

C i t y s6

etUInl
3. 6ubmitted By 6. Requ.etr Phone/ SIN

s7s-^ycz xv-rr
7. Deb Requued

9 a' "
B C ID

CoBppted
IDS L b to

12. NurnMr of
Sernple.

13. Volume at
Samples

14. Protocols
. uetom.r

D.b Time
. a ora ry

q None q RCRA

O ^
1-

q NQA-1 q Oth.r

q CERCLA

16. S.rnple Type

q So9d q So9 q Slurry

q O.. q water q Wast.

q Sokrtlon q 61ud9. q Gil

q OtMr (specih)

16. Storape Requiremenn

q N4M

q Sp.cih

17. Procesu Knowled9e/Known Wted Waetes

q Unknown

q Known (Please attach list)

El Previously submitted for this Project

10. Determination 11. Expected R.n9e
19. Survey Dow Rate

C10 J; 6i ST Se9rupt ^ MPT Si9nature

-ea
7% ^4^[^'^'

19. Disposition of Waste

q Return to ClienVLoc.tion

19M 3 N l ih/ P../C +'1 t^^ q Dispose per 222-S Procedures

1e 1o DctA`JC -%. 19®' /L'tl"1'i

^>e/J JLrcAiri --^-

20. Additional Information

A^^ ^ cc/i' f7r' Day S`eV.r,JJ'
•e ^G'c . RD

^rrdH,c•if FiwrR +^/bfttcu;s RJjr:;J0j D,Cy /

21. Chain of Custody L ^

1 _ XNO SCLI'1'1 f^^./a ^
0

Vas Number:

22.Aoqned Custodial Group ( .eleet one)

.... . .

q PCL PDSU q ENV q Process

24. Laboratory Manager (it required) ^
23. Sample Received By: /^ . .

^
T/

Datr. Tpne: I' Date:

BC-6700-I81 111/921



THIS PAGE 1NTENT1ONALLY
LEFT [iLANK



YNC-SO-WM-OP-050
REV 0

^

^

SAMPLE DATA SUMMARY

5



THIS PAGE INTENTIONALLY
LEFT BLANK



t^ QJ ,.r

m
"

cn
0

^
^
3

0

^̂

m



/ at

/0S KE j4sin
CUSTOMER 10: 0044001

SAMPLE PREP.: q60yclta^

SAMPLE RESULTS
cno7

J^444^ JG.k I^
.^4^ to 4 C

.f4k c..

jryP1.Ca

S41!'L

4

13 4. i37>, 9(

I N4
k 4

ti4 I N

r^ i.ll. (Y',Y.f ^E^^°7-9'lYa l I ES,o7-d7Yo ^ cdw7-s 1vo I H^9 ^ ^ ^
U. 0 9oy.f

(c^ L D.

1 Jou.`l

^ E^^YS ^ ^ Edt°7 da^

13'19 14,7^

Ediv7`K1^ (

1 7S6E i

1+ 4

99 ^3^•9

I & 4

^^° ^

ICP 0-o1-f3 1

Zr MI.7 % i,3SEf'\ G9^9 ^1.37 E'` 14^^9
Sr lol.d4 ^70 I3.4'lE;l 1499 13. 70 E+i Ifo 4

r^

97 /Ir I7° I ^.kyE^y 1 a39 1^.33E}^ ^ 419 ^ Hla ^ ^ N4 I ^ °o
co ^(oa• F8 ^d 3.^i E° 49 7 9. E 4r^ 4 ^ ^ H 4 ^ ^
L4 99.",8 ° ^ ^.67E4" 439 ( /e.^DE l 4sy Hfl L4

lal.S^ 3.04E° 4^lr 3.o-E° ub ti4 I H4 I
Z^ /ao.g 1 7 7sE 1 43 p 7•91 E I 4913 4 Hq
ai . I /dZ• 70 `F.sIEF 1 49 1 ^-Swi 1 49 NA h4

Fc w-s^ .ta S.OScI I 499 .SIS'E 49 k4 N4 I
^Q /03.76 la :77Eo I 4 9 ^-$3L^3 1 439I k4 ^ 44 ^
C' I /dj.'8 ^o l.9Sf ^i 1 49 /.97 E'` l 49 ti 4 k4 I

49 ^ 7 04 E" I 49 I kq I Hq
S^ /oo.b8 ^a '^^4E^i 4sJ {.lo:j1

j
49 I 44 1 NlF

34 le, -S'f !° l. tkSE 49 J I 1.1^F E'i 49/9 I k 4 I [r/4 I

-j
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SAMPLE PREP.: G^i^ ,Dddj^l^n

ios4 Asm
CUSTOMER ID: 004WOL

SAMPLE RESULTS
f ^P7

2

160J 4

S ^4.4g ^^ 1 3.Sbf'` ^ 49I9 I 3 F7E'; I 49/9I N/4 ► k^4

^9 /bD.^^ ^ ^^ ( ^^SE't I 4i9 K.l7Ef^ ` 49^ ► ll^a ' ^ I ^l/y ^ ^ I ^ f

Qr I 99.50 ► 6[9 1 I.DSEf^ 1 ti4 ► Na ^ ^ ^

uQ ^ /D ;.04 I•^E^t 4i 1 I l.k3 1 49/7 N/4 44 I
Mo l u1.74 SE° 499 1 s704° r9 ^ 4 hr' ( ^ ► _

Q 77.7^ ` ^o ^ 'f.94f` ^ a99 I /r.38^^' ^ 499) w' ► ► ^

yd /o^ if^ ( 9d I 3.L7£`^ I 419 3.^1E`i ^ 4y 9 ti¢ ^ ^ /u^v ^ ( ^°

9y.lo yo 11174 " I ab sya ti31 N/4 I N/r I `3
cd lo,.0f 170 l,sy c'1 1G99 l.k3k 1fo/y 1 4 4 kh I

IS E^L I 4s/9 ^ ti Q ^ ^ ^v ^ ( ► `"

k, ► lal.sf 1-) ► 7.s3 I 4pI9 1 .47E'` I V4

Si 94.SO to 1 l•44EL 1499 { l.g"f-` 14sb h ^ k^a ( I !
v 10 1.77 E'' 141/y ► l.rl E 143 9 1 u- ► tiA I I ^
^t lbS 50 ^4. 4-3 7 E`' 14s Z.'/U 419 y/q I k/4

TI 9S. i^f ^° <_ ^4 E`` I43 9 ^ ^.ll E`L 43/9 I kl4 ^ G o ► ►
(^4{ I-^. ^ '^^{9's E8¢°y-^'1^7 ► ► N^4 ^ ^ H 4 ^ ti 4 ►

^^ ^ ol^ ► ^ 144

40 1 /00. 3 1 f- 14G/`g 4 I N 4 I k 4 I I ►
Cs 13 99. 3 I/a 81 E`^ k c w^4 ^ !v 4 ► ► ( ► ►

00



SAMPLE PREP.: Gcid -^i^Utl°i

lDs I(L bcsiN
CUSTOMER ID; 004¢ WQL

SAMPLE RESULTS
E00 l

^^^d r. ^. (x^,'rs E^^°7•^"^^ H ^ ti c ro/^^

F^L FI( ISy N/4 I ^.^U fu 4Li 9 N G NlQ N^^t

urt !, uE Fl I4i g ,vA 1 w/a. N 4 I I
^cd I. D- I Rx^ys I^^ ^r^^ I Lw7-qr, o-^07-rmi ti/4 I I
UM ^^l 0901 Y3 qS y ^o I E^^ 4G^9 -3 .It E'`r I GG^p ^3 Et^ I 4ff/9 H1r4 I I ^

C4^ I.11.

Pa k3Ylau OvA3-r3

R'/as

9y.4 ^o

E84o7-ml
f;aE+r (4e:I9

E%40 7-+77f1

'1-7F E~ ^

tTi07-87rI

V^ko

84

( I 1 I I I

y

I^=

^O
, 7

O

^

I

.
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YHC-SO-WM-OP-050

REV 0
SAMPLE STATUS REPORT FOR R 4295. 105 KE BASIN STD TIME: 9/10/93 10:32
DISPATCHED: 8/26/93 14:48 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/ 1/93 10:54

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
*,t^,t ,t,t**,t**,t * #,t ^** *s*^^,t

8500 ACD DGST D.F. 10 E11456
8530 GEA 9.93000E 01 $ RECOVERY Cs-137 N Y E11456
8530 GEA 1.00300E 02 $ RECOVERY Co-60 N Y E11456
8540 U OUT FOR RERUN E11456
8540 U 1.00400E 02 ^ RECOVERY N Y E11456
8550 ICP UNDIGESTED LMCS STD E11456
8550 ICP 1.01760E 02 $ RECOVERY Zr N Y E11456
8550 ICP 1.01860E 02 $ RECOVERY Sr N Y E11456
8550 ICP 9.64200E 01 3 RECOVERY Si N Y E11456
8550 ICP 9.91600E 01 ^ RECOVERY Al N Y E11456

r,-8550 ICP 1.00880E 02 ^ RECOVERY Co N Y E11456
`550 ICP 9.92800E 01 $ RECOVERY Cu N Y E11456
-°,t550 ICP 1.01540E 02 $ RECOVERY Li N Y E11456
C550^ ICP 1.00800E 02 ^ RECOVERY Zn N Y E11456

550 ICP 1.02660E 02 $ RECOVERY Ni N Y E11456
,_ 550 ICP 1.02560E 02 $ RECOVERY Fe N Y E11456

^;
550 ICP 1.03700E 02 $ RECOVERY Ca N Y E11456

51550 ICP 1.03380E 02 $ RECOVERY Cr N Y E11456
8550 ICP 1.04980E 02 ^ RECOVERY Nd N Y E11456
8550 ICP 1.00880E 02 $ RECOVERY Sm N Y E11456
8550 ICP 1.03540E 02 $ RECOVERY Ba N Y E11456
8550 ICP 1.00160E 02 $ RECOVERY P N Y E11456
8550 ICP 9.64800E 01 ^ RECOVERY S N Y E11456
8550 ICP 1.00220E 02 2 RECOVERY Mg N Y E11456
8550 ICP 9.95000E 01 ^ RECOVERY As N Y E11456
8550 ICP 1.02060E 02 $ RECOVERY Na N Y E11456
8550 ICP 1.01760E 02 $ RECOVERY No N Y E11456
8550 ICP 9.97000E 01 $ RECOVERY Ag N Y E11456
8550 ICP 1.04140E 02 $ RECOVERY Pb N Y E11456
8550 ICP 9.91000E 01 $ RECOVERY Ti N Y E11456
8550 ICP 1.03040E 02 ^ RECOVERY Cd N Y E11456
8550 ICP 1.16960E 02 $ RECOVERY K N Y E11456
8550 ICP 1.01540E 02 $ RECOVERY Mn N Y E11456
8550 ICP 9.65000E 01 ^ RECOVERY Sb N Y E11456
8550 ICP 9.96600E 01 ^ RECOVERY V N Y E11456
8550 ICP 1.05500E 02 ^ RECOVERY Be N Y E11456
8550 ICP 9.54400E 01 g RECOVERY Tl N Y E11456
8581 Pu239/40 9.96000E 01 $ RECOVERY N Y E11456
8582 Am241 9.59000E 01 ^ RECOVERY N Y E11456

END OF REPORT

l0



MHC-SO-WM-DP-050
REV 0

SAMPLE STATUS REPORT FOR E 8607. H&RWC 0066WQL TIME: 9/14/93 10:24

DISPATCHED: 4/ 12/93 13: 2 SAMPLE HAS NOT BEEN SLURPED

RECEIVED: 4/ 14/93 11:51

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
**** ^******* t^*f***^**s*r***t^t**^*****t^***** **t *^* ***t**

1001 APPR/OTR TOTAL WT 9.8164 GRAMS PC41G

1283 AT-SOLDS 8.25E+1 UCI/G PC41G

2172 GEA-SOIL 4.04000E 07 pCi/gWETwt Am-241 N Y PC41G

2172 GEA-SOIL 9.59000E 07 pCi/gWETwt Cs-137 N Y PC41G

2172 GEA-SOIL 5.75000E 06 pCi/gWETwt Co-60 N Y PC41G

2172 GEA-SOIL 7.95000E 06 pCi/gWETwt Eu-154 N Y PC41G

2172 GEA-SOIL 4.62000E 06 pCi/gWETwt Eu-155 N Y PC41G

2172 GEA-SOIL 9.88000E 05 pCi/gWETwt Sb-125 N Y PC41G

2172 GEA-SOIL 6.04000E 04 pCi/gWETwt Mn-54 N Y PC41G

3336 Pu239/40 PU238 8.31 & PU239 4.61E+1 UCI/G VOGEL

336 Pu239/40 PU238 UNABLE TO DETERMINE & PU239 2.73E+1 UCI/G VOGEL

801A Sr89/90 OUT FOR RERUN VOGEL

^801 Sr89/90 7.08E+1 UCI /G VOGEL

4461 U-SOIL 1.34000E-02 G/G N Y PC41G

^822 Am241 3.65E+1 UCI /G VOGEL

CM8700 ACD DGST 3.41372E 01 G/L N Y E11456

^730 GEA 1.61000E 00 uCi/G Rec Co-60 N Y E11456

Cy-t730 GEA 2.87000E 01 uCi/G Rec Cs-137 N Y E11456

"8730 GEA 2.40000E 00 uCi/G Rec Eu-154 N Y E11456

8730 GEA 1.23000E'01 uCi/G Rec Eu-155 N Y E11456

8740 U OUT FOR RERUN E11456

8740 U OUT FOR RERUN E11456

8740 U OUT FOR RERUN E11456

8740 U 6.41999E-02 G/G Rec N Y E11456

8740 U 6.77999E-02 G/G Rec N Y E11456

8740 U 7.56000E-02 G/G Rec N Y E11456

8750 ICP-LIQ SOLID SAMPLE GENERATED EXTENTION FOR UG/G REC E11456

8750 ICP-LIQ SOLID SAMPLE GENERATED EXTEN. FOR UG/G REC RESULT E11456

8755 ICP-SOL 1.35000E 02 uG/G Rec Zr N Y E11456

8755 ICP-SOL 3.64000E 01 uG/G Rec Sr N Y E11456

8755 ICP-SOL 6.51000E 02 uG/G Rec Si N Y E11456

8755 ICP-SOL 2.29000E 04 uG/G Rec Al N Y E11456

8755 ICP-SOL 8.83000E 00 uG/G Rec Co N Y E11456

8755 ICP-SOL 6.07000E 02 uG/G Rec Cu N Y E11456

8755 ICP-SOL 3.06000E 00 uG/G Rea Li ^ N Y E11456

8755 ICP-SOL 7.75000E 02 uG/G Rec Zn N Y E11456
8755 ICP-SOL 4.51000E 01 uG/G Rec Ni N Y E11456
8755 ICP-SOL 5.05000E 04 uG/G Rec Fe N Y E11456
8755 ICP-SOL 2.77000E 03 uG/G Rec Ca N Y E11456
8755 ICP-SOL 1.95000E 02 uG/G Rec Cr N Y E11456
8755 ICP-SOL 6.96000E 01 uG/G Rec Nd N Y E11456
8755 ICP-SOL 4.26000E 02 uG/G Rec Sm N Y E11456
8755 ICP-SOL 1.25000E 02 uG/G Rec Ba N Y E11456
8755 ICP-SOL 6.04000E 02 uG/G Rec P N Y E11456
8755 ICP-SOL 3.50000E 02 uG/G Reo S N Y E11456
8755 ICP-SOL 4.09000E 02 uG/G Rec Mg N Y E11456
8755 ICP-SOL 1.05000E 01 uG/G Rec As N Y E11456
8755 ICP-SOL 1.23000E 02 uG/G Rec Na N Y E11456
8755 ICP-SOL 5.44000E 00 uG/G Rec Mo N Y E11456
8755 ICP-SOL 4.96000E 00 uG/G Rec Ag N Y E11456
8755 ICP-SOL 3.27000E 02 uG/G Rec Pb N Y E11456



4755 ICP-SOL 5.77000E 01 uG/G Rec Ti

REPORT CONTINUED ON NEXT PAGE

WHC-SD-VIM-DP-050
REV 0

vJ
tr°,

^.J

G^J

Cn
cj^i

N Y E11456
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YHC-SO-YM-DP-050
REV 0

SAMPLE STATUS REPORT FOR E 8607. H&RWC 0066WQL TIME: 9/14/93 10:24
DISPATCHED: 4 /12/93 13: 2 SAMPLE HAS NOT BEEN SLURPED

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
tt^* *,t^**,rt* *** ,rrr^,t*,t,t,t ^***,t^,t*,t*t** t**,t****^^ *** **^ ,rtt,t**

8755 ICP-SOL 1.59000E 02 uG/G Rec Cd N Y E11456
8755 ICP-SOL 2.41000E 02 uG/G Rec K N Y E11456
8755 ICP-SOL 7.53000E 02 uG/G Rec Mn N Y E11456
8755 ICP-SOL 1.66000E 02 uG/G Rec Sb N Y E11456
8755 ICP-SOL 1.77000E 02 uG/G Rec V N Y E11456
8755 ICP-SOL 2.37000E 01 uG/G Rec Be N Y E11456
8755 ICP-SOL 2.26000E 02 uG/G Rec Ti N Y E11456
8755 ICP-SOL 1.37000E 02 uG/G Rec Zr N Y E11456
8755 ICP-SOL 3.70000E 01 uG/G Rec Sr N Y E11456
8755 ICP-SOL 6.66000E 02 uG/G Rec Si N Y E11456
8755 ICP-SOL 2.33000E 04 uG/G Rec Al N Y E11456

CJ755 ICP-SOL 9.22000E 00 uG/G_Rec Co N Y E11456
-°8755 ICP-SOL 6.20000E 02 uG/G Rec Cu N Y E11456
`^755 ICP-SOL 3.45000E 00 uG/G Rec Li N Y E11456
8755 ICP-SOL 7.91000E 02 uG/G Rec Zn N Y E11456

^755 ICP-SOL 4.54000E 01 uG/G Rec Ni N Y E11456
=8755 ICP-SOL 5.15000E 04 uG/G Rec Fe N Y E11456
n755 ICP-SOL 2.83000E 03 uG/G Rec Ca N Y E11456
<̀ *"^^755 ICP-SOL 1.99000E 02 uG/G Rec Cr N Y E11456

'8755 ICP-SOL 7.06000E 01 uG/G Rec Nd N Y E11456
8755 ICP-SOL 4.40000E 02 uG/G Rec Sm N Y E11456
8755 ICP-SOL 1.28000E 02 uG/G Rec Ba N Y E11456
8755 ICP-SOL 5.13000E 02 uG/G Rec P N Y E11456
8755 ICP-SOL 3.47000E 02 uG/G Rec S N Y E11456
8755 ICP-SOL 4.17000E 02 uG/G Rec Mg N Y E11456
8755 ICP-SOL 1.05000E 01 uG/G Rec As N Y E11456
8755 ICP-SOL 1.23000E 02 uG/G Rec Na N Y E11456
8755 ICP-SOL 5.70000E 00 uG/G Rec Mo N Y E11456
8755 ICP-SOL 6.38000E 00 uG/G Rec Ag N Y E11456
8755 ICP-SOL 3.42000E 02 uG/G Rec Pb N Y E11456
8755 ICP-SOL 5.90000E 01 uG/G Rec Ti N Y E11456
8755 ICP-SOL 1.63000E 02 uG/G Rec Cd N Y E11456
8755 ICP-SOL 2.15000E 02 uG/G Rec K N Y E11456
8755 ICP-SOL 7.69000E 02 uG/G Rec Mn N Y E11456
8755 ICP-SOL 1.87000E 02 uG/G Rec Sb N Y E11456
8755 ICP-SOL 1.81000E 02 uG/G Rec V N Y E11456
8755 ICP-SOL 2.40000E 01 uG/G Rec Be N Y E11456
8755 ICP-SOL 2.11000E 02 uG/G Rec Ti N Y E11456
8781 Pu239/40 4.30000E 01 uCi/G Rec N Y E11456
8781 Pu239/40 4.76000E 01 uCi/G Rec N Y E11456
8781 Pu239/40 4.20000E 01 uCi/G Rec N Y E11456
8782 Am241 3.24000E 01 uCi/G Rec N Y E11456
8782 Am241 3.11000E 01 uCi/G Rec N Y E11456
8782 Am241 3.43000E 01 uCi/G Rec N Y E11456
8940 U OUT FOR RERUN E11456
8940 U 1.04200E 02 $ RECOVERY N Y E11456
8940 U 2.32900E 02 $ RECOVERY N Y E11456

END OF REPORT

^^
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YHC-SO-WM-OP-050
REV 0

c-1
^

^
a--^
CD
cn
t^

<.^.7



WHC-SD-WM-UP-050
REV 0

Cw-l

L-rD

^.:
c7->
^
CY-1

Cr)
Cr,

APC GE'OME'7RY STb :5816 l83- f;7/
COUNTED ON AnC

STD VALUE 9859i^ DIM
TIME 2ERO:. Of/Z9/9d °

8KG ' f0 ='
TODAY'S bn7E . OU/2d/92
DECAY CORR'N 2 557 .YEARS i:

NEW STD VALUf: 98127

COUNTS CNT TIME C/M CO/NC CORR CORR C/M GEOM

242703 5 48531 306 48837 0.4977

243638 5 48718 309 49026 0.4996

243386 5 48667 308 48975 0.4991

243764 5 48743 309 49052 0.4999

244275 5 48845 310 49155 0.5009
244108 5 48812 310 49121 0.5006
244275 5 48845 310 49155 0.5009

243645 5 48719 309 49028 0.4996

243015 5 48593 307 48900 0.4983

244057 5 48801 310 49111 0.5005
243516 5 48693 308 49001 0.4994
243510 5 48692 308 49000 0.4994
243627 5 48715 309 49024 0.4996

243690 5 48728 309 49037 0.4997
243901 5 48770 309 49079 0.5002
244466 5 48883 311 49194 0.5013

FOR 16 TR/ALS AVG AVG AVG AVG
MAX 05013
MIN!: 0.4977 48735 .< 3b9 49d43 0.4998'

7E



C.^kw: WHC-SO-WM-OP-050
REV 0

r1rC ^f.oMr1`ltv^ D'^i l1? ;^1/ :
COUNyEDONi1h^G€ d^ °Jx

S)!J. Vi1 L UC A,^`i^0 b/M
:

YIME ^t/?[l.
^ . .. .:,
Ol/^^^^0

8kG ° ,: ^
iobh v S aA it. ohi^sl^^
1)EGi1 Y COM 'N. : 2. 454 YEiI !T5

NEW STD Vi1LU.F ^1112)

COUNTS CNT TIME C/M COINC CORR CORR CIM GEOM

242920 5 , 48576 307 48882 0.4981

242932 5 48577 307 48884 0.4982

242052 5 48401 305 48706 0.4964

243038 5 48599 307 48906 , 0.4984

242907 5 48572 307 48879 0.4981

242795 5 48550 306 48856 0.4979

243214 5 48634 307 48941 0.4988

243707 5 48732 309 49041 0.4998

242647 5 48520 306 48826 0.4976

241653 5 48322 304 48625 0.4955

r^R jb MInLS AV6 i1Vd" 71VdA'a "AA
A^^X e "U 4998

g {

M!N 0 4^5^i 4(1^48 ^dG 488F5
$4?
t5 b 497J!

L

't..: Y>,<+G. . i

17
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^

^
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Cy ^

WHC-SO-WM-pP-050
REV 0

:is

rE: Np ("'Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 - 1.4)
Pu ('"Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4)
Am ("'Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1.1 - 1.4)
Cm (="Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4)



.

WRC-S0-WM-DP-050
REV 0

.s.

c1°^^

c^:
C^l

A!'C GfOMCTRYISTD SQfC (33 1^1

COUNTCD ON ApC p 1

StD Vi1LUE. ` 0 D/M.;
IlMt ZElfO: 6!/3J/9tl

skG. 1 tl .
roD^i v'S Dn rE; 08irfi/92
tlECA Y CO111?'N: 2.57 YEnn^

NEW STO VALUE• 9817i

COUNTS CNT TIME C/M CO/NC CORR CORR C/M GEOM

243204 5 48631 t 307 48938 0.4987

243913 5 48773 309 49082 0.5002

244771 5 48944 311 49256 0.5020

243758 5 48742 309 49050 0.4999

243766 5 48743 309 49052 0.4999

243637 5 48717 309 49026 0.4996

243514 5 48693 308 49001 0.4994

243765 5 48743 309 49052 0.4999

243849 5 48760 309 49069 0.5001

244044 5 48799 310 49108 0.5005

FOR f 0 TRIn L S i1 VG ii VG i1 VG ' 71 VCi,::

Mi1 X 0.5020. x

M1N 0.4987 4054 309 49069S;; 0,50tlU;

?9



YHC-SD-WM-OP-050
REY 0

^

^
^

c°z5
cj^>

APC GEOMETRY STp 5816183-1;71
COUNTED ON APC # 2

STD VALUf+, 9$530 O/M

TIME IERO, 0 f/29/90 ;
eKG. "; 10

TODAYS DATE: 0$1,20/92

DECAY CORR'N: 2.557 YEARS ;

NEW STD VALUE: 98127

COUNTS CNT TIME CIM COINC CORR CORR CIM GEOM

242703 5 48531 306 48837 0.4977

243638 5 48718 309 49026 0.4996

243386 5 48667 308 48975 0.4991

243764 5 48743 309 49052 0.4999

244275 5 48845 310 49155 0.5009

244108 5 48812 310 49121 0.5006

244275 5 48845 310 49155 0.5009

243645 5 48719 309 49028 0.4996

243015 5 48593 307 48900 0.4983

244057 5 48801 310 49111 0.5005

243516 5 48693 308 49001 0.4994

243510 5 48692 308 49000 0.4994

243627 5 48715 309 49024 0.4996

243690 5 48728 309 4903,7 0.4997

243901 5 48770 309 49079 0.5002

244466 5 48883 311 49194 0.5013

FOR 16 TRIALS AVG AVG AVG AVG

MAX 0.5013
MIN 0.4977 48735 309 49043 0.4998

20



' HHC-SO-WM-DP-050
REV 0

APC GEOMETRY STD ,tiQ l4 18^^ l71
k S

COUNTED ON APC k 3. '(2
S th Vi1 L UEi 98.^i^0 U%M

riME 2ERO: ;
.

01I2^/50
axG: . e :

70DilYS DA7'E 08119/92

DfWAYCORR'N 2.5,^`i4. YEi1RS

NEWSTD Vi1LUE.' J8127

COUNTS CNT TIME C/M CO1NC CORR CORR CIM GEOM

242920 5 48575 307 48882 0.4981

242932 5 48577 307 48884 0.4982

242052 5 48401 305 48706 0.4964

243038 5 48599 307 48906 0.4984

242907 5 48572 307 48879 0.4981

242795 5 48550 306 48856 0.4979

243214 5 48634 307 48941 0.4988

243707 5 48732 309 49041 0.4998
242647 5 48520 306 48826 0.4976
241653 5 48322 304 48625 0.4955

FOR 10bd TR/nLS nvG AVG nVG
MnX .

.
0 4998

M/N 6.490 48.ri48 ^06 48855': O,d979

21



c^
^-^
r^

^F 7

WHC-SO-WM-OP-050
REV 0

22

rE: Np (t"Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 -].4)
Pu (^Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4)
Am ('''Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.], 1.1 - 1.4)
Cm (l"Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4)



0

YRC-SO-NM-OP-050
REV 0

^
L^

^-^

S•£

.^ ^

SAMPLE
E8607.-8730

ENSITY
34.1372 G/L

RADIONUCLIDE uCi/L uCi/G

Co-60 5.50E+01 1. 61 E+00

Cs-137 9. 80E+02 2. 87E+01

Eu-154 8.20E+01 2.40E+00

Eu-155 4.19E+02 1.23E+01

23
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CALIB -- Version 2,06 LLHC-SO-IIM-DP-050
REV 0

222-S COUNTING ROOM WESTINGHUUSE HANFORD

CAL> EFF
MCA UNIT NUMBER (2): 1
AOC UNIT NUMBER (1.0)L 1
DETECTOR NUMBER ( 1.2) L 4
MCA MEMORY REGION ( FULL.)2
DATE SPECTRUM COLLE:CT E1) 3 1-APR-93
TIME COLLECT STAfiTEPl 12(10

1GEOMETRY NUMBER ( 12) S 4_

GEOMETRY DESCRIF'TIONL 22CC LI
ACTIVITY UNITS ( •jCi) .
CROSSOVER ENERGYL 165.853
CALIBRATION SOURCE ENTRY OF''TIONS)

TYPE A CARRIAGE RETIERN FOR MANUAL ENTRYr

TYPE AN INTEGER ( 0-999) TO USE A SOURCE LIBRARYr
TYPE A PLUS SIGN BEFORE THE INTE:GER ( 4-0 - +999)
TO CREATE A SOURCE LIBRARY DUIi1N0 MANUAL ENTRY.

OPTION: 441
42B47-A 22CC LIU
UO YOU WANT TO ENTER ANY EFFICIE'NCY
DIMENSIONAL UNITS OF STANDARO) LA
SIZE OF STANDARD IN EA I 1.00000
NUMBER OF POINTS: 11
ACTIVITY IN MICROCURIES [:YE:i/N07:

PEAK
ENEF;(iY t 59.:i63

lPX
klt (c^ 5

^

PUI1115 NANIJALLY ( NO) ) N

^iMM4-k ONE3I1Gt aR(r°EEP) 000000E-01
HALF--LIFEi 1)1`i8000
DE:CAY TIPIE ( 0.000000E-01 MINS. ) t 1-FEIr--92
TIME OF SOURCE C:ALII9RATI4.IN) 12.00
DECAY TIME7 6.120000E+05 111MS

EFFICIENCY = 2 .5:0463E--02 ( +- 1.311751.11.-04)

PEAK 2
ENERGYL 80.034
ACTIVITYI 2.065000E1-02
ACTIVITY ONE SIGMA) 0.0000,n0E-01
HALF-LIFES D462.6
DECAY TIME ( 6.120000E-105 MINS.)J

EFFICIENCY = 7.949910E-02 (+- 4.352131E:-04)

PEAK 3
ENERGYS 122.061
ACTIVITY: 1.881000E+02
ACTIVITY OFEE SIGMAL 0.000000E-01
HALF-LIFE; U271.8
DECAY TIME ( 6.120000E+05 MINS.)t

EFFICIENCY = 1.082324E-01 (+- 6.692147E-04)

F'EAI(
ENERGYS 165.853
ACTIVITY7 2.284000E402
ACTIVITY ONE SIGMAI 0.000000E-01
HALF-LIFEt [1137.66
DECAY TIME ( 6.120000E+05 MINS,)i

p:rrrrTrrtrry - 1 •,r.r.m?-r r.i ..i.... I

?
el



LOG(EFF) = -5.798143E+01 + 2.2B4603E+01#LOG(E) - 2,33779BE+00#LOG(E)"2

PEAK 5 WHC-SD-WM-DP-050
ENERGY7 391.668 REV 0
ACTIVITY: 7.301000E+02
ACTIVITY ONE SIGMA: 0.000000E-01
HAE.F-LIFE't D115.09
DECAY TIME ( 6.120000E:+05 MINS.):

EFFICIENCY = 5.422120E-02 (4- 5.866320E-04)

PEAK 6
ENERGY: 513.990
ACTIVITY: 1,252100E+03
ACTIVITY ONE SIGMAS 0.000000E:-01
HALF-LIFE: 1164.84
DECAY TIME ( 6.120000E+05 I1INS.)t

EFFICIENCY = 4.084660E-02 (+-- 1,802325E:-03)

PEAK 7
ENERGYS 661.650
ACTIVITYS 8.032000E-+02
ACTIVITY ONE SIGMA: 0.000000E--01ti,y

^ HALF-LIFE7 D11020
DECAY TIME ( 6.120000E+05 MINS.)7

EFFICIENCY = 3.647674E--02 (+- 9.170283E-05)

^ FEAK 8
ENERGY: 898.021
ACTIVITYS 2.014700E+03
ACTIVITY ONE SIGMAS 0.000000E-01
HALF-LIFE: D106.61
DECAY TIME ( 6.120000E+05 MINS.)t

EFFICIENCY = 2.626686E-02 (+- 2.552038E-04)

PEAK 9
ENERGY7 1173.240
ACTIVITY: 1.092600E+03
ACTIVITY ONE SIGMA) 0.000000E-01
HALF'-LIFE7 111925.3
DECAY TIME ( 6.120000E+05 MINS.)I

EFFICIENCY = 2.150980E-02 (+- 6.404292E-05)

PEAK 10
ENERGY: 1332.500
ACTIVITY: 1,093200E+03
ACTIVITY ONE SIGMA7 0.000000E-01
HALF-LIFE: I11925.3
DECAY TIME ( 6.120000E+05 HINS.):

EFFICIENCY = 1.974500E-02 (+- 6.005783E-05)

PEAK 11
ENERGY: 1836,130
ACTIVITY: 2.135300E+03
ACTIVITY ONE SIGMAS 0.000000E-01
HALF-LIFE: D106.61
DECAY TIME ( 6.120000E+05 MINS.):

EFFICIENCY = 1.537435E-02 (+- 1.418405E-04)

SYSTEM EFFICIENCY COEFFICIENTSr PART 2

4̀

LOG(EFF) = 1.227066E+02 - 7.976722E+01*LOC+(E) + 1.920272E+01*LOG(E)"2
- 2.059581E+00*LOG(E)^3 4 8.221420E-02kLOG(E)"4



THIS PAGE INTENTIONALLY
LEFT BLANK



HHC-SO-WM-OP-050
REV 0

^̂1i=n
k^^cra

ACID DIGESTION ANALYSES

PE
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r

WESTINGHOUSE HANFORD COMPANY
7 -2,;?-

222-S LABORATORY

ANALYTICAL BATCH WNC-SD-NM _DP-050

-,NA, o
Sample Prep:

Instrument: ) cr t^ Procedure/ Rev:ZA - e_

Technologist: • , ^ ^ _ ate: o J

Starting Time:.,^,,,,a Temperature gr G

Ending Time: Chemist:

Comments:
iv --

Description Lab ID

1 .r E
2

3 f^r
4

5

6

7

8

9

10

Description Lab ID

^ 11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

1zA)1,-z27<-, :;n 1
^

SNM

A-6000-8811071921



WNC-SO-WM-OP-050
REV 0

#1

Lri
er,
^-AC3

^aI
cz,
^
rY-:

NARRAl1VE ^ NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARATIONS FOR THIS BATCH:

4 / ^

/ 7
.^-

^`3i`9^ ^E



WHC-SD-HM-DP-050
REV 0

ACID DIGESTION ANALYSIS

^pr

V J
c-cn

QJ-^l

^

c`r°^
cl- i

fenii Mp Smpli
po-m

Deu ,, . . Tmr 4iuw R.ny

E 8807.-8700 HlnRWC 4-12-93 13: 2 28
Gurm^np^on MelnopSUnoe^o Reiun Unne CNrpe Ceoe Wwm

ACD DGST LA-505-159 G/L E11456 0
Lmp4 Sal Cmlon.r ID

7 , c 0066WQL
qemarce GlcuUl.one Re

^ D

d rj ^,^

/ 7y J 3`/
O ,JSAt^r-T? ^:5. 3-/̂GRAMS

. . 72
,Z^?

^

J

CAM^PIETICON
N .

AMlyil-1 1\I-} Aniiyil-3 Anelyfl - e Ar4lyil-S ^

. .. .. Wi Mri Mq Mri

wl. TrnrComp'nea L , pl -11
^3 7 ^rll^

^6

----.

.. ....
8.,.

. 173SEitUENCE
LiT 1: Ct 01+00
6T 2: S. 5343 __. r.

'.J1tI ET WEIGHT:

-. > E.5143 GF,'AMS I

G^: 2y.'33 ( 20:56:36.
Y.Y,.A'II'IYY' ay.r.r ..................aw.....

BESTAVAILABLE COPY

^9



WHC-SD-WM-DP-050
REV 0

ACID DIGESTION ANALYSIS

5

s ulo

BEST AVAILABLE COPY

Sr^r.i NO $.myM iani _ D.t. Time Wu.O YrwMy

R 4295.-6500 105 KE BASIN 6-26-93 14:47 26
amm^nMOn ManuC3uneu0 Pse^l Umla Garp. CYG. Nfrunt

ACD DGST LA-505-159 X RECOVERY E11456 0
S.mpk 5^[e Cu.IEmer ID

STD
Rfm.nf LY uY^iGn{ffWnt

^F
^CS IDECR SA1^LE -̂ ^

/3^/0- G

^i,Q9^ cf

AnMpl-] Lnapl-. AnNpl-s .

. .
Wt Mp i.

/

rt

al. T^n. Comprl.a ^. Mml M,r -- 4 3
^/I ^ l uJ •

^

^^.,o



3

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-050

ANALYTICAL BATCH
REV D

Lab Segment Serial No. Customer ID:

R4295 , E8607 H&RWC doi^ IJQL
1 Analysis: Sample Prep:

ICP NONE

^.

^
r^r=i

^ral

Instrument: WB39939 Procedure/ Rev: LA-505-151/D-0

Technologist: TA FRAZIER Date: 09/01/93

Starting Time: 15:13 Temperature N/A

Ending Time: 15:40 Chemist: B. WELS

Comments:

Description Lab ID

1 INITIAL LMCS CHECK STD R4295-8550

2 HN03 REAGENT BLANK ----

3 Sample 0066W L E8607-8750

4 Du licate 0066W L E8607-8750

5 HN03 REAGENT BLANK ----

6 ENDING LMCS CHECK STD ----
7

8

9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

ICPSST4 25N10B DIRECT

u

A-80o0-881 I03/921



WRC- SD-WM- DP-050
REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

Qidl/+`l 17le-7

C^^I

^^

^

^

cy-1

;^,
lnF^

SMaI N. SampN Po.nl .

I

OM. I Tim. IMUO Prwrily

R 4295:-8550 105 KE BASIN 8-26-93 14:47 26
D.u.m.n.oon M.moa.SMna.C . No+n U.ma Mq. CoU. Mmm

ICP I.A-505-151 % RECOVERY E11456 0
s.mpts.. x^rs 1 7

^
c^ C.alDm.r lo

7^t1 io ^ STD
wm.,,a. cap_LI,.,,a. a.«,Da A I y.958 99./^'k
1st STD Digested STD Co S0qq
zr 5,oS8 to1.7F.rlo Cy 49(.4 95.asrpk,
Sr 5053 1o1.207o Li S ll S/ o
S; 5 5a1

.o yo . Y )o
Z. 96-4147o n S,oyo J00.9C%
Ni S.133 /oa.(Amo

6 __ e p

v`AnNyy"1 nalyfl"2 Ana'yfl-7 AnUyal". ♦ ya 5

Wu Tn. Compleleo LaD Unn Mp,

syo ^
,

Fe s. 10.8 f o].s6'7e

CS S,tBS /03,7o0)0

Cr 5,11,9 I0?.38c7?0

Nd s.ay9 /oY.9Tgrr,
So9y /oo.gg07a

5.171 103.54C7o
^ S.oo8 /oo.lb%o
S 4 ^ay y^.ya

S oll

AS 9.975 q9.Soq,

--- - y,
1^1q S,lo3 io^.o_L?^ ''

D'10 5.0sg / 01.767e
^

4.91s 9S.70 C70 R^a96-8sso
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Identity 1: SST4 Identity 2: Ouatity Control 3:13 PM September 1, 1993 WHC- SD-WM-DP- 050
Task neme : TWC93 REV U
Saaple Weight : 1.0000 Solution Voluae 1.00

on-Peak Integrations : 3 Off-Peak Integrations :

...........

I
.............. ................ ................

Zr

.............

Sr Si Si Al Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 5087.581 5093.343 4912.847 4821.142 4958.041 5043.859 4964.302 5076.557

S.D. 4.760 14.814 22.527 9.763 8.966 14.047 10.656 30.485

% R.S.D. 0.094 0.291 0.459 0.203 0.181 0.278 0.215 0.601

Zn Ni La Fe Ca Cr Nd U

(ppb) (ppb) (PVb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 5039.913 5133.299 5087.823 5127.649 5184.658 5168.938 5249.406 447.967

S.D. 8.147 8.185 7.993 15.238 11.355 7.190 25.410 1275.914

X R.S.D. 0.162 0.159 0.157 0.297 0.219 0.139 0.484 284.823

Ce Sm Be P S Mg As Na

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

C,.1 Mean 5032.395 5043.945 5177.172 5008.377 4823.882 5011.435 4975.080 5103.279
^.n

_ S D 9603 0316 15.111 154.708 71.514 10.544 27.555 30.868
L_S_ . . . .

--"-" X R.S.D. 0.079 0.120 0.292 3.089 1.482 0.210 0.554 0.605

Mo Se Ag Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 5088.157 2875.805 4984.880 5207.222 4954.674 5152.409 5039.642 5848.441

(:3-? S.D. 14.098 20.440 .8.842 24.685 11.038 10.760 13.036 8.791

% R.S.D. 0.277 0.711 0.177 0.474 0.223 0.209 0.259 0.150

Mn Sb V Be It

(ppb) (ppb) (ppb) (pPb) (ppb)

Mean 5076.903 4825.013 4983.153 5274.797 4771.975

S.D. 4.495 51.056 5.165 8.981 46.586

% R.S.D. 0.089 1.058 0.104 0.170 0.976

E SCPO7 0-4rzwc_
91,

I93

sIMAUM ABOVE REPRES,^ CHEKICAL TEM,oLOGISTiCMMIST THAT
^-oor>PLETID/VH2IFIED THE CALZeRATICN/r,r1r,LY&IS ON PA6ES L TO

43 5



Identity 1: BN03 Reag BLank Identity 2: Direct 3:15 PM Septeaber 1, 1993 WHC-S O-WM-D P-050
Task name : TWC93 REV 0
Sample Weight : 1.0000 So(ution Vo(uaa : 1.00
On-Peak Integrations : 3

.... .... .. .... . .

Off-Peak Integrations :

. ..

1

. ... . .. . . ..

Zr

.... . ....

Sr

............

Bi

...............

Si

....

AL Co Cu Li

(ppb) (Ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 6.881 2.725 39.882 20.928 2.343 -2.726 2.899 3.336
S.D. 1.144 0.451 17.066 1.025 3.106 1.129 0.594 0.418
X R.S.D. 16.631 16.564 42.791 4.898 132.582 41.419 20.508 12.526

Zn Ni La Fe Ca Cr Nd U

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 8.651 6.788 3.977 -3.596 5.341 -3.422 39.375 482.426
S.D. 0.899 3.779 0.031 4.415 0.708 1.384 13.695 745.462
X R.S.D. 10.389 55.672 0.787 122.766 13.252 40.438 34.782 154.524

Ce Sm Be P S Mg As Na

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
^s Mean 29.335 24.397 3.017 67.143 6.686 3.133 5.593 13.497

S.D. 14.076 11.398 0.492 38.151 10.399 0.600 8.742 4.423

% R.S.D. 47.983 46.717 16.321 56.820 155.522 19.155 156.288 32.772

^ Mo Se Ag Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Gt^
Mean -0.905 0.099 14.730 -24.405 1.939 2.210 11.655 804.841
S.D. 2.345 18.056 ,2.242 16.142 0.496 1.364 3.461 31.013

% R.S.D. 259.222 18288.675 15.218 66.140 25.574 61.715 29.695 3.853

Mn Sb V Be Ti

(ppb) (ppb) (ppb) (ppb) (ppb)
Mean 2.477 -34.811 4.549 3.116 54.927

S.D. 1.231 37.508 1.041 0.246 8.638
X R.S.D. 49.695 107.749 22.874 7.895 15.727

vE



Identity 1: E8607 Sam 0066WOL Identity 2: 34.1372g/( Acid Dig 3:21 PM Septeaber 1, 1993

Task name : TWC93

Sample Weight : 1.0000 Solutton Volume : 1.00 {WHC- S O-WM- DP-0 50
On-Peak (ntegrattons : 3 0ff-Peak Integrations : 1

............... ....
REV 0

........... ............

Zr

...................

Sr

.........

Bi Si Al Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4177.265 1079.996 430.427 20616.954 210998.714 305.902 18075.372 110.868

S.D. 16.671 3.802 14.221 78.130 411078.733 1.851 65.300 0.490

X R.S.D. 0.399 0.352 3.304 0.379 194.825 0.605 0.361 0.442

Zn Ni La Fe Ca Cr Nd U

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 21738.992 1347.997 -116.453 -7751.743 74015.923 5640.809 2248.074 15932942.798

S.D. 85.225 9.003 12.937 0.000 266.467 41.536 16.075 55635.259

% R.S.D. 0.392 0.668 11.109 0.000 0.360 0.736 0.715 0.349

Ce S® Be P S Mg As Na

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (Ppb) (ppb)

Mean -1932.667 12950.910 3807.200 17813.001 10697.887 11471.277 386.683 3862.154

S.D. 36.226 27.196 13.342 303.279 199.363 42.775 4.385 36.300

R X R.S.D. 1.874 0.210 0.350 1.703 1.864 0.373 1.134 0.940

^

No Se Ag Pb Ti Cd B K

(PPb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Cr)' Mean 179.644 -148.074 504.321 9412.934 1816.157 4366.573 -1179.616 3972.107
CV) S.D. 1.567 33.633 6.461 65.994 9.677 4.879 6.310 10.566

X R.S.D. 0.872 22.714 1.281 0.701 0.533 0.112 0.535 0.266

Mn Sb V Be TL

(ppb) (Ppb) (ppb) (ppb) (ppb)

Mean 21313.538 4556.643 5785.513 672.387 8296.807

S.D. 59.936 62.722 39.625 3.006 80.237

X R.S.D. 0.281 1.377 0.685 0.447 0.967

-1
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Identity 1: E8607 Sam 0066NOL Identity 2: 34.1372g/L-1m( in 10 3:26 PM September 1, 1993

Task name : TWC93

Samp(e Weight : 1.0000 So(ution vo(ume : 1.00 MHC-S O-NM-OP- 050
On-Peak I ntegrations :

.......................

3 Off-Peak ( ntegrations :

............................

1

................ ...
RE Y 0

Zr Sr Si Si At Co Cu Li

(ppb) (ppb) ( ppb) (ppb) ( ppb) (ppb) ( ppb) (ppb)
Mean 420.876 112.893 - 0.601 2020.574 71249.398 27.384 1885.393 9.515
S.D. 2.623 0.247 10.774 6.004 190.182 2.332 0.806 0.881
% R.S.D. 0.623 0.219 1792.377 0.297 0.267 8.516 0.043 9.257

Zn Ni La Fe Ca Cr Nd U

(ppb) (ppb) ( ppb) (ppb) ( ppb) (ppb) ( ppb) (ppb)
Mean 2406.490 140.455 - 43.385 156660.746 8586.236 604.333 215.689 1635871.813
S.D. 6.888 2.501 2.318 412.147 8.866 7.032 11.612 926.556
% R.S.D. 0.286 1.781 5.342 0.263 0.103 1.164 5.384 0.057

Ce Sm Be P S Mg As Na

(ppb) (ppb) ( ppb) (ppb) (ppb) (ppb) ( ppb) (ppb)
Mean -414.761 1321.456 389.350 1873.299 1085.558 1269 592 32 489 381 618C.r^

. . .
c-C:, S.D. 11.348 8.219 0.585 22.026 14.629 2.741 8.111 7.053

% R.S.D. 2.736 0.622 0.150 1.176 1.348 0 216 24 964 1 848. . .
^=r

1=71 No Se Ag Pb Ti Cd B K

C"Y"z ( ppb) (ppb) ( ppb) (ppb) (ppb) (Ppb) ( ppb) (ppb)

C,r) Mean 16.890 - 23.679 15.443 1015.646 178.685 494.530 - 125.009 747.316
[eT-7 S.D. 1.217 9.589 1.423 4.898 1.314 1.333 2.319 13.429

% R.S.D. 7.205 40.494 9.214 0.482 0.735 0.269 1.855 1.797

Mn Sb V Be T(

(PPb) (PPb) ( ppb) (ppb) (ppb)
Mean 2335.902 515.541 551.081 73.389 700.555
S.D. 2.546 52.615 4.135 0.619 18.812
% R.S.D. 0.109 10.206 0.750 0.844 2.685

^^0



WHC-S D-WM-DP-050
REY 0

Identity 1: E8607 Dup 0066NOL Identity 2: 34.1372g/l-1ml in 10 3:30 PM Septesber 1, 1993

Task name : TNC93

Sample Weight : 1.0000 Solution Voluae : 1.00

On-Peak Integrations : 3
...........................

Off-Peak
..........

Integrations :
..............

1
.............. .....

Zr Sr Bi Si Al Co

(ppb) (ppb) ( ppb) (ppb) (ppb) (ppb) (
Nean 426.150 115.521 -5.407 2067.367 72408.239 28.628 19

S.D. 3.081 0.891 3.376 17.206 547.948 2.862

% R.S.D. 0.723 0.771 62.439 0.832 0.757 9.996

Zn Ni La Fe Ca Cr

(ppb) (ppb) ( ppb) (ppb) ( ppb) (ppb) (
Mean 2454.430 140.969 - 32.658 159968.629 8795.196 617.217 2
S.D. 16.343 0.743 4.046 1220.855 72.039 5.611
% R.S.D. 0.666 0.527 12.390 0.763 0.819 0.909

Ce Sm Ba P S Mg
G.^r (ppb) ( ppb) (pPb) ( ppb) (ppb) (ppb) (

Mean -381.919 1364.767 397.928 1590.629 1078.316 1293.233

S.D. 17.876 15.793 3.448 60.656 24.007 10.855

c^ X R.S.D. 4.681 1.157 0.867 3.813 2.226 0.839

Mo Se Ag Pb Ti Cd

(ppb) ( ppb) (ppb) ( ppb) (ppb) (ppb) C
Cr) Mean 17.678 21.554 19.846 1060.723 182.629 506.800 -1

S.D. 2.861 25.278 0.384 4.959 1.593 4.533

X R.S.D. 16.185 117.276 1.935 0.467 0.872 0.894

Mn Sb V Be Tl

(ppb) (ppb) ( ppb) (ppb) (ppb)
Mean 2386.230 580.689 561.832 74.537 654.158

S.D. 17.722 9.377 5.563 0.619 22.000

% R.S.D.

............

0.743

...............

1.615

..... ....

0.990

...............

0.831

..'-------...

3.363

.....

Cu Li

Pb) (ppb)

23.056 10.688

16.598 1.139

0.863 10.654

Nd U

Pb) (ppb)
18.656 1673845.624

20.622 15130.167

9.431

p

p

0.904

As Na

Pb) (ppb)

32.743 380.750

3.490 6.084

10.658

P

1.598

B K

Pb) (ppb)
25.894 667.796

5.187 38.096

4.120

P

5.705

.'?9



Identity 1: NN03 Reag Blank Identity 2: Direct 3:36 PM September 1, 1993 WH C-S0-WM- DP-050
Task name : TWC93 REV 0
Saeple Weight : 1.0000 Solution Volume 1.00

On-Peak Integrations : 3
............................

0ff-Peak Integrations :
.......................

i
............... ....

Zr Sr Bi Si Al Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 1.007 -0.194 39.701 4.207 21.141 -5.097 -0.368 -0.834

S.D. 1.688 0.000 18.208 3.807 6.293 1.129 0.385 0.631
X R.S.D. 167.615 0.000 45.862 90.494 29.767 22.154 104.487 75.635

Zn Ni La Fe Ca Cr Nd U

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 5.252 3.307 -8.013 1.526 2.366 -3.623 1.952 -551.344

S.D. 0.566 3.860 4.013 3.714 0.143 1.663 13.815 206.754

% R.S.D. 10.781 116.716 50.088 243.333 6.063 45.900 707.817 37.500

Ce Sm Be P S Mg As Na

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
CO Mean 2.219 23.638 -0.361 30.432 20.083 0.285 -9.064 -25.460

S.D. 1.239 1.316 0.193 6.358 5.811 0.000 9.489 3.901

0 % R.S.D. 55.810 5.568 53.360 20.894 28.933 0.000 104.689 15.323
tn':^

CD No Se Ag Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (pPb) (ppb) (ppb) (ppb)
Mean -3.560 10.385 1.821 0.487 -1.398 -1.222 -1 574 419 084. .
S.D. 1.098 9.533 .0.300 4.907 0.174 0.167 1.402 21.132

% R.S.D. 30.833 91.794 16.498 1007.933 12.430 13.652 89.104 5.042

Mn Sb V Be TL

(PPb) (ppb) (ppb) (ppb) (ppb)
Mean -0.570 -4.668 1.241 0.082 -4.277

S.D. 0.118 36.434 1.041 0.376 22.962
% R.S.D. 20.769 780.549 83.834 458.251 536.814

40



Identity 1: SST4 Identity 2: Oua(ity Controt 3:37 PM Septeaber 1, 1993 YHC-SO-WM- OP-050

Task now : TWC93 REY 0

Saap(e Weight : 1.0000 SoLution VoLune e 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1
.....................................................................

Zr Sr Bi Si At Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4956.161 4952.620 4828.665 4723.421 4863.335 4886.314 4869.065 5007.917

S.D. 22.581 27.669 41.114 23.926 45.826 15.831 21.940 31.793

% R.S.D. 0.456 0.559 0.851 0.507 0.942 0.324 0.451 0.635

Zn Ni La fe Ca Cr Nd U

(ppb) (ppb) (ppb) (ppb) Cppb) (ppb) (ppb) (ppb)

Mean 4989.815 4979.940 4949.968 5026.291 5169.038 5015.238 5100.831 -551.344

S.D. 25.750 16.884 31.202 30.667 25.124 14.173 33.603 473.733

% R.S.D. 0.516 0.339 0.630 0.610 0.486 0.283 0.659 85.923

Ce Sm Be P S Mg As Na

Cf.-^° (ppb) (ppb) (ppb) (ppb) (Ppb)CPpb) (ppb) (ppb)

^r,- Mean 4814.213 4958.842 5037.719 5658.153 4989.766 4875.572 4847.856 5000.603

S.D. 45.117 24.374 27.861 106.966 105.173 27.231 25.096 21.861

ca;l X R.S.O. 0.937 0.492 0.553 1.890 2.108 0.559 0.518 0.437
dT:
c1

No Se Ag Pb Ti Cd B K

t^r7 (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Cr' Mean 4925.851 2810.333 4944.524 5106.254 4811.533 4977.110 4942.468 5178.442

S.D. 27.279 53.018 24.568 20.245 27.806 25.140 28.299 18.301

X R.S.D. 0.554 1.887 0.497 0.396 0.578 0.505 0.573 0.353

Mn Sb V Be TL

(pPb) (ppb) (ppb) (ppb) (ppb)

Mean 4948.494 4796.814 4855.376 5096.942 4566.038

S.D. 21.277 15.436 22.513 34.323 24.853

X R.S.D. 0.430 0.322 0.464 0.673 0.544

......................................................................

i j'
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3
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH

Segment Serial No. Customer ID: Q

E-8
ysis: Sample Prep:

WHC-SD-WM-DP-050
_ REV 0

5 IL/

Instrument: AL- /06 020 ^'S 3YP Procedure/ Rev: LA,

Technologist: 6
A

Date:
?)

Starting Time: MOO Temperature

Ending Time: : dv Chemist:

Comments: v7, RPD oh f]-aLta l3a-&4 S t,a,t . -{4r d,F£^ of -f4e At14 a J/ow vrsulf

ef '^4e -Avn+ rrsoffs

Description Lab ID

1 S o -0 -9s^t
2 )e 0-

3 Av 607 - 8 yo

4 fol r, e o^$^/

5
6

7

8

9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

gL3-5-9 Ana

A-6000-8Bt 1031921



YHC-SO-WM-OP-050
REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-925-106 SEPT. 9, 1993

PREPARED BY: DATE COMPLETE:
C. G. GRASER SEPT. 9, 1993

S 93
UNITS: G/G

SPL NAME SPL ID NALYT RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD.144B38 R4295 U 3.88E-2 100.4 3.50E-3

BLANK

0066WOL E8607 U 6.42E-2 6.78E-2 6.93E-2 16.5 232.9 3.38E-3
RESULT #3 3.48E-3
7.56E-2 4.09E-3

NARRATIVE: ONO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

SrF^w dard result is in G/L.

High %RPD may be caused by matrix interference, most probably Fe+++.

High %REC on matrix-spike probably due to sample interference

AI13



WHC-SD-WM-DP-050
REV 0

i NOT WRITE IN SPACE

C_J_G /4-<,-tL

§erW ND. SfmpM
eD1n1

e$t

I%L

Tme IpWO nly

R 4295.-8540 105 KE BASIN 8-26-93 14:47 26
^flfrmrMlqn . MNI100^fJIfnOfrO RlWII Unpf nNrpe [p0f AfruM

U LA-925-106 % RECOVERY E11456 1
Sempre sraf cmlamer rD

? e/Oe -C -•^so ^ STD
Remfref GICU4none, Nefu4f

STD7 9^3k SULT ^ ^_ RE
%REC-KOO.'{'V

.So
ALSTD

SPIKE VOL-AL H g f04 y9 ^ e

^nfryel-i enfry11 -2 Aneqsl - ] Ansysl- 1-s

10

Uelf

1

Trmf [OmpN1e0 Lf^ Un.r Mpr

^^
1

1/7 -
IM10-\]1 1

URANIUM LA-925-106 (B-0) LIQUIDS STANDARD

_, _•$^jet No. ' il:e concentration (fU/l^ CSP 5.04E-04

R4295-8540 olume of xater (mL) 4.5

^tGtt lp '. 'olume of fluran (mt) 1

1854 olume of sam le mL VS.t-1f 0.1000

Rerun No. olume of Gquid in cell tSfJB 5.60

1 ( sample + fluran + water)

(nstrument Oection (sam le + Ouran) DS^%I 0.22

L-10620 lume of s O:e (ml-) ySP 0.1000

...:.. And .st:_ olume of liquid in cell (mL) PfOT 5.70

, (samplele + Ouran + raler + spike)

(laie: Ilection saLn le + Outan + spike) DS+S 0-5

3 9/09/93 ilution factor of sam le DF 101

ifestion Dilution Factor of Sample DDF 1

retion Factor PF 1

oncentretion ( U/u 3.8760E-02

gU/L = DS:111•1'SPetSP•DF•DDF'PF) U( ^TOT VSL • DS+S))-DSA1D•VS,U't)

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection LQve1=((0.02'1SP•(SP•DF'DDF'PF)/(!f VfOT/1SLB^•(DS+S))-DS:UfAISA,%)

U in g0 Ir 3.88E-02

U in pa/mlr 3.88E+01

DETECTfON MEL G/L= 3.5E-03

Oata Entry by: Date: 09-Sep-93

pproved by, Date: - e -

Form 1 Rev. 1 Page 1 of 1



WHC-SD-WM-DP-050
evv n

C ^^j

C-°..

l-JO

c".=.a0

^-^
^
m
cr^

Serqi No. Sampk pornl Tlmr 4{ura Pnorny

E 8607.-8740 H&RWC 4-12-93 13: 2 1 26
Drkrmrrkikn wmoa Suna.e Rrwu ^k CMrpe LoOe Reruna

U LA-925-106 G/G Rec E11956 1
SmpN Sv< Cuabma ID

? ,/pp -/0 / 0066WQL
Remana.GH[ubrmn{.Re{un{

iylr^s8 oy
n G3sXsa-Y)(()G°(° - _ ^'z

yi)-, ^s o:s(7'f1^7L) k' S /G,
Y s^ /

AM^ yY-

._1

Aniry3r-I Ani^p^-i AMIypJ /rnrrrp-5

__ . Wa Np Hra Nr{

Due

^
Lnw Compkk0 a pr

^^ ^ ^!3^ 08: 2

Eli/l = (DSAfI•45p•(Sp•DF'P^/((L7UT/L3U8•D5+5-DSAfIr15AM)
cU/c = (DaUPSSP•ISF'•DF`P^/((V10T/1SL'B•DS+SDSAl(rtSUlro G/L)

DelecUon levtl = (0.02•«•6P•DP•PP1000000)/((17pT/Y1L7PDS+5-DShM)•^5WD G/IJ)

U 6.42E-02
U in e e = 6.42Er01

DEItXIIDN IE1EL in yti/E = 3.38E+03

PLACE ANALYTICAL CARD IN BO% BELOW-DO NOT WRITE IN SPACE

I . IM^10^\11

URANIUM LA-925-106 (B-0) SOLIDS 6AMPLE

$401a1 No. ile ccncmGatiop ( t' c5p 5.04E-04
6607-9740 Wume of walu m[) 4.5......__...._. ._..

$6rcb 1°.. . i3 olume N nurm (^ 1
1954 olume of atm le (mIJ VS,LY 0.0250

..__.__....__._..
A9tur No.. d•ame of IiQuid in cell t59D 6.53

I^ le + nurao t .reled

uu+wna.ot e;tiou (^ le , nurru^ Dsuc 0.36
L-10620 olume of sp ike (mL) 1'SP 0.1000

, . Anaf t: "s 'clume of liquid in ceD (mL) t'IDT 5.63
(mm Ie + nuren + t21et + ile)

nnr: ^: Wnec'I;on (sam le + nurxu + ic ) DS-4 0.72
9109193 iluliou faclpr of aam p le DF 101

Cnms of SoDAS/litu D C/1. 34.1372

lire m tactw of em le PF 10
pcenlnlinn ( l^!L( In D" Selution 2:1917E+00
eutnliou ( ( 6.4203E-02

ns



YHC-SD-WM-DP-050
D[V n

^f3

fit

_^3)

^

C`1^`_7

cr7

5t1.l1 No $.mple pmnl Lme laaw0 Prrpny

E 8607.-8790 H&RWC 4-12-93 13: 2 26
Dflflm^Ml^On Mf111V0 SIlnOl^O AffYll Un^l{ (.A.rpt (.00! Af^VMI

U LA-925-106 G/G Rec E11456 2
Lmp4 $u< cY,lemer ID

Rtm.,\{ ^.I[„41,OM.Nf>YL,
}!j 9

Spt14 ^L1- /96Q.is f^ y 9^^ _ .^s 7,2
Sytk. vol-./eo ^ ^ ^s^)Cs.o^-r)^i)(iDio)

34

Z/^L

)9 ^ot5x+3'Tx F.76ssSi S 17• -, .
4. ^

Jiul.a^

nrf Mr/ r, MIf

D.1[

9 ^L7
T.n^! ^Om(`If1f0

0^:
L. ^ B^

^^- io9

gU/L = (BSAM•l5P'QY•UPPF)/((VfOT/VSUB•DS+S-DSA11rVSAM)

gU/g = (D9AM'VS1^(SS•UF'PF)/((YNT/VSUB•DS+S-DSAM}NSAN'D C/L)
Delecl;pn level = (0.02'vsP'aVroPPF•1D00000)/((vmr/vSUB•DS+sDSAe1p15AM•D C/L))

U in U - 6.78E-02

U GI Hg/c - 6.7BE+04

? f 0066WQL

Y.• AMlya•] AMIy{I-4 An.ly{I

DElEC110N IEVEL in (tg/g = 3ABE+03

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

HIS

•{

ya 1 If11pP11

(=pie + nurm + Ireler)

115 2579 sam le + flurm ,<alu +' e

URANIUM : LA-925-106 ( B-0) SOLIDS SAMPLE

sSYA ^: ile eurcentntion U (SP 5.04E-04

8607-8740 ulume of wstu (plt) 4.5
.............. .............. .

dumfdnlu]n ( 014 T
1854 'olume of vm (ml) VSAN 0.0250

Aii^iln Tlo ^.^^ dume of liquid in cdl ISUB 5.53

tu:iwlluw : kfttm (mm ie , nuren) BsaN 0.3e
L-10620 'dume of &e {SP 0.1000

'dume of liquid in eeB (mL) 190T 5.63

.__..._s:3}MA^ tinu (wm + flulau + e) BSrS 0.72

B/09/93 tlu0ou (Ilctm nf sm k DF 101

yeA Crems of Solids/liter a G/L 34.1372

re Llnu faclnr of slm Ic PF 10

IraLim ( Q in n' SduOon 2.3150E+00

Lr•aUm U/ 6.7813E-02

nE



cJ

>^l

t`T']

Uur- rn r
PLACE ANALYTICAL CARD IN BO% BELOW-DO NOT WRITE IN SPACE N m' U Y- U

._ . ____.._ _._ _.. _.. .. ...•..___._____.-._^--_-._-_._.___._. '

Xr{ Mri

Time Co

y 0 ^]I

URANIUM : LA-925-106
'

(B-0) SOLIDS
.:BUItl gri mocrdfaUm 0 CY

8607-8740 dume of evlu (

SAMPLE

5.D4E-04

4.5

::6AtC4 (Q . dume of Ourm (ML) 1
1854 'dume of ^m le (ml.) VSAM 0.0250

..$iuuR.^la...::: rdume of Dquid in cdl t5U8 5.53

(^0 1C + nIII50 + TR1Pr)

:::ltYStyamtltt .: tim vm + Owm DSAY 0.37

L-10620 dume d'J'e (MI) 6SY 0.1000
....._.;i.Alt>tl tt......_^:

2579

'dume of liquid in rell (ml.) 1•10T

^m le + Ruan + waler ♦ Dce

5.63

Uoo (^m + OureO + ite DSrS 0.65

8/08/93 dution hetnr d®m le DF 101
^ )iW Cnunv of Sdidc/litu D C/L 34.1372

re Uu0 fednr d®m le PF 10

intino ( lI in D Sdutiou 2.5821E+00

VeLim ( / ) 7.5640E-02

6eMl No. 6.mp4 Poinl e. _ 1 t Lme bwp Pnenly

E 6607.-6740 H&RWC -'^ • 4-12-93 13: 2 26
Dtu.mrMlren Memop:6unYUa Rewn UnN . CMlpe COE. ReruM

U LA-925-106 G/G Rec E11956 3
SempN Srre Cuuomel ID

? .^o 0066WQL
Rymery. GILU1e1rCrlf. RefYllf

y /R .. ,6S
s/^^ (lol - .^70 n.( ^31^(5 i^^)DID^ 4 e/nA^

^'4/l• •

^ • 4s^;31 ^oTS^`.m^ 7•5<£•s
/^ ^

A
AMIy\I AMIy\I-2 AM Iy\I .3 M.lyft- • AMlyfl - 5

• . . . . MI\ HIS

7

Wle ^ mrE l.^^

`UA =
eU/e = c/y

DNeclion levd = (0.02f15W6PDPPPlo0000D)/((17UT/VSWD9fS-DSANrVSA4PD c/L))

U in U - 7.56E-02
U in U/C - 7.56E+04 11

DElEC17ON IEVEL in ytE/g = 4.09E+03

50

Ll "t



CARD IN BOX

{

C

IN SPACE WHC-SD-WM-DP-050

Sernl Mu S.mDk Po•nl Gek Time U{uo

E 8607--8940 H&RWC 4-12-93 13: 2 1 26
plmm^uuon MetnoD Sknooo Rewlt Uml{ CMrpe CDW Reqrele

U
1
LA-925-106 X RECOVERY E11456 2

${mok /NQ^"3n1 It e02SpIL CuMpnv ID> ^0 mL .OS,hL
^ L 0066WQL

Remnb,CVC^^n^em.Re{oD{
pp

_ IO
°ID e^

%E dv$SPKE IDP
3 e 7SPIKE VOLUME apmL

Sp^^ ^9 - WLl33P CSroyE'^9^^^ a 31. 9^0 ^EC.

- t U^)
•(OOML

02-
Anelr{I•1

_ . _.^ .. . ;

A/Vlr{I•7 An{Ir{I•3 Arlelr{I-4 ANIT{I - S

Mq Mq Mlf Mr{

^ek Time ComDkleO

10
LeD Unn MDr

5 09
M;lm-D61 IMIDAII I

URANIUM LA-925-106 ( B-0) SPIKE
We mncenlmtion (gU/ (1sp

SPIKE

6.04E•04
olume of wafer (ml^1 4.5

..,.3: 'olume of fJwan (mL) 1

olume of sam le ( FaQ V5A11 0.0600
. :,::^.

E3

olume of 5quid in ceU YSUD
(ssm le + nwan+ enler

5.55

i ^::: olume of s ike (rnL) 0.1000
10 olwne of liquid in oeD VIOT 5.65

lion (^ple + Owsn +

)n fector of sarnple _

)n fuclor of spike

velue /meVix) frU/0

Fortn 1

OS+S

DF

1.25

+ 00

gU/L c (DSAM•PSY4SPDF•PF) /(((V70'I/{5UD) • DS+S - DSAN) • VSAM)
7Pemvery = ((gU/[S - gU/L1) • (DFS / (UF' PF) / SV) • 100

% RECOVERY = 232.94

ng



3
WESTINGHOUSE HANFORD COMPANY

WHC-S0-WM-f)P-05D 222-S LABORATORY
aEV o

ANALYTICAL BATCH /72D

Lab Segment Serial No.^` Customer ID: /

D
Analysis: Sample Prep: ,1Q 4•1043

Ge^J,J, u7/a1

Comments:

c°

Lab ID

,^̂. 11

12

13

14

15

16

17

18

19

20

Instrument: 1_ ^D6 Q Procedure/ Rev: L - 9^^D ^

Technologist en ^ Date: ^

Starting Time: `Q a Temperature

Ending Time: s'^bv Chemist: ^

Description Lab ID

1 S7o - ^LS'
2 sa^ l-e
3 S^ - ^90

4 r^ -80-

5 S.. S,'l
6

7

8

9

to

Description

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

n-e000-e91 1031921



t -

WHC-SD WM- Dp-D50
ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN

f

L'T`+'

_CT7

C

sy,yi No S.myk Po,m DN. Time Ueu.C hiorMy

R 4295.-8540 105 KE BASIN 8-26-93 14:47 26

OeMrmmuon MMnoa.SUnpva Resua Umu Crurpe Oeee Aerom

p LA-925-106 % RECAVERY E11456 0

s.mpr $,,.
GuMUmn ID

I STID
qemar\a. Ca[ual•nna, Feaulla -

C RESULT 3 •9 -
2

STD^f>
STDVA 3 ,9(,-z %REC /Dl,°3°Io S

o y' '(^^s&a/SALKE .^SPI
VOL . OUT FOR RERUN

n,ly^l`1 __ ANIyM-7 Anlly,l-] AMlyel - . ANIyM-S

De6e T, Comp4uY L.n Unn Mpr

C.)

URANIUM LA-925-106 (B-0) LIQUIDS STANDARD

Sei'ial No pike mncentration (gU/Q fSP 5.04E-04

R4295-8540 olume of rceter ( mla 4.5

:.- 8atch ID = ol,une of Rwzn (mL) 1

1770 ollune of sam le mL) VS0.M 0.1000

.` Rarfut No I:' 'olwne of Gqlud in cell V3UB 5.60

3 sam le + Owan + nater

-Mt[fl+mant 01>stion (sam le + Oulan) DSAM 0.22

L10620 'ohune of sp ike (ml) VSP 0.1000

:Anat st ...._j: ' ohure of Gquid in cell ( mL) VfDT 5.70

(sdm Ie + Ouran + maler + ike)

:IIate: Oection (sam le + Ouran + sp ike) GS+S 0.5

9107193 ilution factur of sam le DF 101

ion Dilution Factor of Sample DDFi 11

ation Fector PF

gU/L =(DSA.tPI'sP'QP•DF•DDPPF) (I( VfOT VS • DS+S DS,15U'V3a:M

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection fevel=((0.02eVSP'CSP•DF•DDF'Pf7/(I)VTDT/"'(DS+S))-DSAIU•VS9I))

U in U lr 3.88E-02
U in po mlr 3.88E+01

DETECI'ION IEVEL G/Ir 3.5E-03

Data Entry by : Date: 0B-•93

pproved b : Date:

Form 1 Rev. 1 Page 1 of 1

Jro



WHC-SO-WM-DP-050
REV 0

CARD IN BOX BELOW-DO NOT WRITE IN ;

srul we smVlu Pwnl Wb Tfms wuW hiorny

E 8607.-8740 H&RWC 4-12-93 13: 2 26
Detelmmmmit wmooSUnua Rewn unn. pr.rpe Gow perum

U LA-925-106 G/G Rec E11456 0
smpk sue . . rwntolryl ID

7 - ./ao ypn.1-. a+\ o066wQL
Ilem..b.Glpuln^en. rlewu.

l^'^ 001- ./oo MI .Qv

OUT FOR RERUN
hn.lyll.l _ AMlyfl.'J 4NIy(1-3 A rlily31 .4 ANIy{I- !

HIS WS 16{ Mla

Dale/ Tma,CcmpyleD L.E Un,' Mg,

, - M.NW.DD11M10 8.31

URANIUM : LA-925-106 (B-O) LIQUIDS SAMPLE

SerteE No ike ooncentlntion (gU/L) (SP 5.04E-04

E8607-8740 olume or water (ml.) 4.5
.,' BnEch ID okurre of Nuan (ml) 1

1770 olume of srm le (mL) ySAN 0.0250

• R9run Nv oltune of liquid in cell ySl1B 5.53
sun le + Owen + trater

: fnsliuinent Reclion (surn le + fluran) oS:tM 0.5
L10620 olume of spike (ml) t5P 0.1000

Jlnalyst :° 'ohmle of liquid in cell (mL) PIUT 5.63
(sarn le + Ruran + water + s ike)

T?ate:...-...;' )e flection (stm,le + lhvan + spike) DS+S 0.8
9/07/93 ilution factor of eam le DF 101

ipestion Dilution Factor of Sam le DDF 1
reparation Faclnr PF 1 O

gU/L = DSA11•VSF'CS'F•DF'DDF•PF I VTOT VS • DS+S DSA1tr1'5A.11
0.02 is used as the Sample Defleclion Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02•VSWCSWDF•DDF•PF)/(QVR)T/V"'(DS+S))-DSAhD'4SAhl))

U in eU Ir 3.24E+00
U in ua mL= 3.24E+03

DETECfION IEVEI. C/Ir 1.3E-01
SZ

I-DataEntryby: Date: 08-Sep-93
DDroved by: Date:

Form 1 Rev. 1 var,P t.,r i



WNC-SD-WM-DP-050
REV D

s;
^

[r^

U in U Ir 3.55E+00
U in i mlr 3.55E+03

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection level=((0.02•4SP'CST°DF`DDF'PE)/(QVIUT/VSUB)^DS+S))-DSAAIPVS,lA1))

DEfEC110N IEVEL C/t.= 1.6E-01



WHC-SD-WM-DP-050

U in U L= 3.33E+00
U in rg mlr 3.33E+03

uvDETEC170N IEVEL G/Lr 1.4E-01

ata Entry by : Date: 08-Se -93
proved by: Date:

Form 1 Rev. 1 Page 1 of 1

0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection Level
Detection tevel=((0.02'VSP^GSP'DF'DDF`Pf)/(QVPOT/VSUBJ'(DS+S)}-ESAIIPVSA,41))



YRr_en WM-OP_050

% RECOVERY - 947.72

5-

sU/6 = (DSW'YSP'(SA'DF'PF) / (((VTOT/VSD) 0 DSrS - DSW ' VSA4)
zwmKry = ((cUAs - tuN ) ' (DFS / (DF - PF) / sv)' i o0



v

WRC- SD- WM- DP- uSU yyESTINGHOUSEHANFORDCOMPANY
REY 0

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

DOlO& w6lL
Analysis:

v
Sample Pre •

«v
Instrument: W a^7^3 ^ Procedure/ Rev:

-Technotogist: Date: 7- 7

Starting Time: ao Temperature 2el 0^

Ending Time: rD Chemist: f^4 (fy.^a

Comments:

0^5

C7,
clr,

+^?

Description Lab ID

05

2 OfG07- fr (^l
3 A^ o - f7r/
4 07 .

5

6

7

8

9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

e

A-6000-081 1031921



WHC-SD-uM-DP-.050
REV a

C`-r
C45
c-%o

C^
Ct°j

C`n
C-r'3

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 September 3, 1993
PREPARED BY: DATE COMPLETE:

L L. Fritts 9•7• 93 September 7, 1993

UNITS: uCi/g

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD 63B43 R4295 Pu-239/40 1.30E+2 99.6 1.0

BLANK

0066WOL E8607 Pu-239/40 4.30E+1 65.6 3.48E-3 0.8

0066WOL E8607 Pu-239/40 4.76E+1 80.4 3.48E-3 0.7

OO66WOL E8607 Pu-239/40 4.20E+1 81.0 3.48E-3 0.7

0066WQL E8607 Pu-238 7.10E+0 65.6 1.62E-3 1.3

0066WOL E8607 Pu-238 8.07E+0 80.4 1.62E-3 1.0

OO66W!]L E8607 Pu-238 7.03E+0 81.0 1,62E-3 1.1

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

r,e



YLAt,c 1 iCAL CAnU IN BOX 8cLOW-0O NOT WHI I t IN ar..^c

` Y HC-SD-WM-DP-050,
REV a

^ ^30

,:.t

I

? ^. p. STD

I , s. - ia oul

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS STANDARD

Sefal'Nu, te Counted ' 09I 236 tf4 Frac G36) 0.524

R4295-8581 m le Volume in mt SS) 238 aEL Flac C238) 0.015

BatcfllD ;'. ' le D.F. (DF) 239 AF.t Frac (C239) 0.412.

1768 lacer VoGune in ml (SP KMV) al Al Calnts 8683

Reruri'Na 's'_ ieest D.F. (DDF) Al Counted (min 30_.
iacer Book Na 74B c• tmd c m)

Anafyst :^ racer Pre ration Date 236 Counts 44.49

u-236 Pte vation Value 23B Counts 1.29

Qate u-236 Deca Codd Yalue 239 Counts 34.97

9/03/93 u-236 Tlacer Value J^KA Colmt Time (min) 480

0.v) Time - Countin^ Dote Na - PrtpNatioa Data Na

Pu 236 DaaT Cnmctiop = lYaxr Prtp Yalue ' (e to We puver of I- In2 • D^ 11me) / 1010.75 11

Pu 236 Trorer Bem^ep = f AT luupls / 11me Ct•d - Bly 1(2) ((236) (t0a) / itrsr 236 Dea) rurtd Yetue • m1 adJi-d

Pu 235h40 p0/I a((27a) (ifacer 236 Bany Cnrrd YW) (^aY) (BE) (aDf) (to0amlJl) / 1(¢3a) (1^ (222aa6adpm/yCl) I

Pu 23e dpm ^ 1 (ydal AT aY / M11me a•d) - BPg 0 (2) (¢28Jt -^Pu 23e dpm/mL in Tnrer) (SPh11 (R23e 14xer aem^ery / 100) 1

Pu 27e pf^mL = I(Pu 23a dpm) (DFl (oDF) i/ 1(P^r236 lYzer Pm^ep / 100) (222a00adpm/yCi) (g) I

Behli^e DwntUy Fnv s Syuu^e amt of I U/Pu 23e Tdd Dwnta) + ( t / Pu 23e or 239rL4o ToNI Gplf) I 100

-239 210 tG L - 1.30E+02 NOTE: Tracer values are in dpm/mL.

tt 239 230 pCi/mL = 1.30E-01

lativz Coamtin^ Fnor - 1.0%

tt 238 )ICi mL = < 1.11 E-02 NOTE: Pr 238 Raporied nwlt Is e LESS THAN value udne

lative Counting ErNr - 4.1% 20 dpm for the Pud39 umpl, setlvity.

236 Tracer Recove 82.0%

ata Entry by: Date: 07-Sep-93

pproved by: Date: f 7/

Form 1 Rev. 1.2 Page 1 of 1

Ser.al NC Sampb panl Oab - T1me bfue0 h.nly

R 4295:=8581 105 KE BASIN 8-26-93 14:47- 26
Dev.mnuon Memoe simene "efun unas cnarpe Ceda Rauro

Pu239/40 LA-503-156 RECOVERY E11456 0
Sampb S„e cuumw, ^o

wma.s. u¢uw^unf. "esuns

EDP R211 AR001

STDit G;J^^ RESULT ^,'30
E+Z "A^• - 480MHd

E^.%REC 9q,^djo
ATTACH PRINTOUT

STD VAL./.3^

^ ^ ^^ z ^N9Yl

An.yst-1 Analyft-2 Analyfl - ] Anel -a Anrlyfl ^ 6'

• /i.
. . ._ .. '^ iA./

Np

9^•^
Nq Wf

- ^' ^
Due T.ne CompeitE Lau u• ^ ^

- ) ^ oa

^

5l



WHC-SD-WM-DP-050
REV 0

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

c.x°o
co«:

f

c-1
t7-^
c-D
rn
^

3T3 Y-1- 9-3•93
gl^9,3 - d

3a

A

^yaqs-8s8^

BEST AVAILABLE COPY

S



I WHC-SO-WM-OP-050
REV a

1

^:"May ,..
N{lpp. R IO.AII

Pu 238 & 239/240: LA-503-156 ( D-0) SOLIDS SAMPLE

Satiah(to. _: I te Counted 9/04/93 u 236 aE1 Frae (^36 0.276

E8607•8781 ample Volume in ml 55 0.05 u 238 A&1 Frac 1236) 0.102

SatCh;^k "; ample D.F. DF 201 u 239 .1E1 Frac (C239) 0.618

1768 racer Volume i¢ SPfiV) 0.1 otal Al CounL, 13107

... ,Rerurt'.No.:.,.'^.: 'oet Grams CGter ( D o/l.) 34.1372 une Counted (DVn) 30

racer Book No. 74B43 lac k-ground c m) 6
Ana[ ^.St racer Pce aratio¢ Date 07/30193 u236 Counts 46.47

u-236 Pce aration Velue 1 1 3712 IVu 238 Counts 17.12

Datd'i ^^'. u-236 DeLa CorlA ralue 3624.08 239 Counts 103.87

09/03/93 u-238 Tracer Value 0 aEa co¢nt r¢^e ( min) 480

Deny Time - CouDliy Date Na - Pnpen¢nc Data Na

Pu 23e Oeqy fuDectioD = iRer Prep relue • f e to the Power or I- In2 • Decsg flme) / 1040.95 (I

Pu 23e Tncer Psoeeq = t AT 1'awe / ttme a•a - elr^ 1(2) (e76) (100) /'^+ou 23e Drqy calYa veWe • me eodeG

Pu 239/P40 Pq/g _((279) (1Yrzr 236 Dray rnrra VaQ (Traca voWme) (to0omt,/Tl (OF) / ( (¢7e) (4) (U tT) (2220000dpm/pt7) i

Pu 23e dpm 1(Tolal AT Q•f / ltme Ct^d) - Olq •(2) (G3e)1 -(Pu 239 dpm / mL in 7Y^cer) (SPA'Y) (Pu23e Tnttr Remeeq / 100) 1

Pu 23e y¢/g l(Pu 23e dpq) (Dt) (la0omt/l) 1/ I(PIr23e Tzcer eeroary / 100) (2220o0odpm/p¢) (o r/Il (4) I

edww ravRt^os rsmr = sy^. eaot of c(L/Pu 23e tow r^vw) .(t / Pu 23e or 239/240 To1al rquola) i- 100

NOTE: Tracer Values are in dpm/mL.

239/2^40 pC' Y = 4.30E+01
ative Caunt' Error - 0.8%
238 µCi/g =

l

7.10E+00
ative Counting Error = 1.3%
236Tracer Recuve -

u 65.6%

Date Entry by: Date: 07-Sep-93
Approved by: Date: ^E 7,
Form 2 Rev. 1.2 Page 1 of 1

sewl No SamGle PY^nI wl. TYM IaaueC ^W^ly'

B 8607.-8781 A&RWC ' - 4-12-93 13: 2 26
wlermnuOn Me1nuG.SunEarO Refull Unna . CnarQe COEa Raruna

Pu239/40 LA-503-156 uCi/G Rec E11456 0
SampN $^ta

CuelCmar ID

? e oSo. ^- /o.•^- • uf^ n.^ 0066WQL

RCOUNT rAS nuCl/L L^ 3O7! IO^^;."/<^LAR -480MIN
S^t,yltf^ ATT)(^.PRINTOUT

/n.P Y /^Ndt v
;,^ ^,,.I C:'N ^fk°J

^^ ^,^ ^^ c - 7d.C^7r3

-^•^+•^+naiysl s ^rorynt a ^]^^alr Anarya . 4 a^nral3

-____... .._ ^ ^ •

. _. . _._ . Hn sas wa

DaR

7J
Tme CcmpieleC La^ U^

"-J-

r9



WHC-SO-WM-DP-050
REV 0

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

c^
^
L-93

^J
^
^

4`f_d
4T 7

sr3 ^ 4•-s•93
13^.6

3d

^ •.

rp^o^_8,78i

/

BESTAVAILABLE COPY

60



PLACt ANALY 1 iCAL CAhu IN tlOX BELUW-OU NUI WRITE IN DNALt

WHC-SO-WM-OP-050
REV 0

/o !0^

E 0.-8781 H&RWC" 4-12-93 13: 2 26

Z' tn

1
R.mar•e. Cal<ulatqn•. Mefull•

`A^+' - 480411NCOUNT AS uci/L

HIS p Mq

Pu 238 & 239/240: LA-503-156 (D-0) SOLIDS SAMPLE

._. 8eetat:No.....;` te Counted 9/04/93 u 236 2E1 Frae Q36 0.255

E8607-8781 pie Valume in mL 55 0.05 u 238 AEA Frac C238) 0.107

le D.F. DF 201 u 239 AEA Frdc (C239) 0.632

1768 racer Volume in SPli1) 0.1 ntal Al Counta 17315

_....RBrun`.N4...,;I 'east Gtams/liter D 34.1372 une Counted min) 30

racer Book Na 74B43 '^ound c m) 6

cacer Pce tion Date 07130/93 u 236 Counts 64.82

M

-236 Pre antion Value

1 1

3712 u 238 Counts 27.13

u-236 DCon'd vlue 3624.08 u 239 Counta 160.6

09 /03/93 u-238 Tracer Value 0 k Count Time (min) 480

DcaT time - Cnudiog DeleW - Prepenlm Dale Na

Pu 236 Deqr Cnrtectlpa - l[xcv Prep Value • 1 e In We Po.v of l- I02 • Drqy llme) / 1040.95 11

Pu 236 Trrtr P<m•erJ - (IT Camti / Itme CVd - Blq 1(2) (C7d) ( 100) / itaeerr 236 Deqy CcrYd VNUe • not mded

Pu 239/410 pt^/t = ((289) (ltacer 236 Derq ro[Yd VaQ ( lT.lcer 9oAme) ( I000mlfl) (DF) / 1 (t236) (^ (D (R) (2220000dpm/pC^ I

Pu 23e dpm - I(Tolal AT ttv / Tlme R•d) - Diq • (2) (¢3e)i- (Pu 236 dpm / mL In ikacrr) (SPKP) (Pu236 ltrer Demyeq / 100) 1

Pu 236 p0/2 = t(Pu z3e dpm) (OE) (to00mifl^ I / f(Pu-276 tlem.e7 / too) (2220ooodp^/pCa (D " (1S) I

PeJatiw CnlWiul tTmr - Sql®rt Pnct or 1 ( t/Pu 236 Total rmmla) + ( t / Pu 23e ar 239/240 Tolal fuuWa) I- to0

NOTE: Tracer Values are in dpm/mL.

u 239 240 pCi/; = 4.76E+01

IaUve Count' Error 0.7%

238 pC y = 8.07E+00

lative Caunt' Error - 1.0%

236 Tracer Pecove - 80.4%

Data Entry by Date: 07-Sep-93
pproved by: Date: gE ^^ /sy3

Form 2 Rev. 1.2 Page 1 of 1

SS SmpN Pont Data Tim. IuueC hnmy

MllnoC:$IanC.,a .•YII unn•A QOC.l,.,p.c lbluq

0 LA-503-156 uci/G Rec E11456 0
5ample Si.,

' ^^

Cuuom.r ID

6W Ld? - • al^ - a 006 Q. p o .a.

ATTACH PRINTOUT
l^t^^l tcc^^ ^^J 'e 'a^rl N^ J

/ p'+ Zs(• - 7N8S^3O• rtIO

^,y^^ x ^o;^.G^
1lnaip^• ana -t Analyst . ] .na^yu -^ AnOyel ^ !

_ _ . . .
. _ _- -- ^ -

9'3-93 Ay9'
•

Dau Lme Comp4lta UO U n

61.



WNC-SD-WM-DP-050
REV 0

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

^l1 yC 9•3-93.

817 51

BEST AVAILABLE COPY

Gn
N



^^1..tr1'-I l..M-l.H1J' V-JJV VVt1 _ M1 J,:'.r

NHC-SO-WM-OP-050

{ 1`107
REV 0

E 6607.-8761 H&RWC ^4-12

HIS

2 Maysl •^

HIS

Dais

"

Time C4mRitleE L.E

q Nr.

I ,. !a IP f0 O1

Pu 238 & 239/240: LA-503-156 (D-0) SOLIDS SAMPLE

Seesalt4o t te Counted 9104/93 u 236 AE1 Frac C236 0.276

E8607-8781 le Volume in mL ^ 0.05 u 236 AE1 Ftac C238 0.101See
ample D.F. DF 201 u 239 ,1EA Fras (C239) 0.603

1768 racer Volume in SP 0.1 olal :1T Counfs 16022

..... Reti^oNo.., ? ^. ' Rst GcanLS/liter (D g/Q 34.1372 une Countcd (min) 30

rerer Book No. 74B43 kgro und (C pm) 2

Anal' 3t tacrr Preparation Date 07130193 u 236 Counts 61.29

u-236 Pre para tion Value 3712 u 238 Counts 22.35

Date u-236 Decay Cortd value 3624.08 u 239 Counts 134.03

09/03193 u-236 Trecer Value 0 1LA Count Time (min) 480

Dasy ifine - Camlin{ Dde ^u - PrepenGau Date No.

Pu 276 Der^ rnnctlm - T4oret Prep V.lue • ( e b the Po.er Of )- In2 • Dsq Tlme) / 1040.93 ) 1

Pu 236 Tmr Ncrnlv2 = l AT CeIWa /^ tt'd - Hlq 1(2) ((296) (100) / Tnru 236 DeqT far2d V.We • mL Wded. ,

Pu 239/240 yQ/j =(Q39) (Tncet 230 Deqr rurtd Vd) (T+xrr Pdlme) (1000mt/Q (D2) / I((296) (SS) (D r/f^ (222000pdpm/}^) I

Pu 23e dpm - l(Tu1at AT tt1 / Tlme n•d) - BPs • l21(¢36j1- 4Pu 230 dpm / mL Ie Tlarer) (^RPj (P1236 Ruer P®uy / 100) 1

Pu 230 yQ/: = c(Pu 236 dpm) (DF) (100omt/f^ I / t(PIr236 harer Itrm.erT / 100) (2220000dpm/pCQ (D r/1) (lY) I

Rewiw r,u,unS Fitor s gqWe 9mt of f(t/Pu 236 Todd famt.) a(1 / Pu 236 or 239/240 Total rmmla) I- t00

NOTE: Tracer Values are in dpmlmL.

239/240 µCi/q 4.20E+01

lative Count' Error 0.7%

236 µCt/g

I

7.03E+00

lati.x Couat^ Ertor 1.1%

236 Tracer Recove -u "81.0"a

$t,.N Ne S.mpl. GC'nI Dll. T^m. I..u.G F,Unry

-93 13: 2 26

o<N.m^nu•on Suwmoa nm,a R.wa unna Cn.ry. cod. R.run.

Pu239/40 LA-503-156 uCi/G Rec H11456 0

Sampy S.i.

? ,r„^ ., ^o ,r,^ .- • a to ^

CYSlomer to

0066WQL

Rem.rY. C.^W^atWn.. Nlfulb ^ ^^ ^^ol

L ^CI /COUMT AS u

p -.^yay3v^

- 46^rr1ny2o X ^o^ UT^.G4, PRINlOvrwi

L • 1♦ m^y An. l p1. 1n.^ysl -. Anaqtl ^ 5
_ /J

en

We Entry by Date: 07-Sep-93
tpproved by: ilX^ Date:AE'), /}9.3

brm 2 Rev. 1.2 Paae 1 of 1



WRC-SO-WM-OP-050
REV 0

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

_ ----
^

b^-^ E8(o.o7-^7A^

BEST AVAILABLE COPY

e^^



WHC-SD-WM-O.P-050
- REV 0

Westinghouse Hanford Co.

G E N E R A L

-y_r 7

A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
R4295-8581

File ID: 8a8390.CNF

Counted on: 9/ 4/93 @10:57
Detector: AEAB
Geometry number: 1
Count time: 28800. Sec

t

PEAK ANALYSIS

Peak
ID
1
2
3
4

Peak height
Initial Final
1366.4 1366.4

33.7 33.7
49.0 49.0

1261.2 1261.2

Peak center
Initial Final

360.219 360.219
300.756 300.670
252.419 252.390
228.193 228.180

PWHM
Initial Final
14.000 6.727
16.000 9.508
8.000 0.914
14.000 6.368

PEAK RESULTS
Peak Error Limit: 15%

Tau
Initial Final
7.000 3.063
8.000 3.756
4.000 0.062
7.000 4.418

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm244 0.524 5.796 5.777 0.0190.03 44.49 1.3 394.8 0.178E-03

Cm243 5.786 5.777 0.009 540.8 0.244E-03
2 Am241 0.015 5.480 5.497 -.0170.04 1.29 8.4 12.2 0.548E-05

Pu238 5.499 5.497 0.002 15.9 0.716E-05
3 Am243 0.066 5.276 5.271 0.0050.00 5.62 3.8 50.4 0.227E-04
4 Pu239 0.412 5.143 5.157 -.0140.03 34.97 1.6 310.3 0.140E-03

Pu240 5.144 5.157 -.013
----- ---------

310.3 0.140E-03

Totals: 1.017 <--valid peaks only--> 86.37

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0047)*Channel

Energy range ( MeV): 4.084 TO 6.491
Efficiency = 0.1127 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 40772.0 100.000
Smoothed 41407.5 101.559
Composite fit 41459.9 101.687
Residuals -687.9 -1.687

Analyzed by:
ALJ

E;S



J::°'C:-.:V.ti'.

I Legend: Raw =...... Mode].ec. Peaks = 1,2,.., etc Display Max.: 9313.6
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REY 0
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Raw'Data Dump ior AEA Spectrum: 8a8390.CNF
1- 288700. 0. 0. 210. 417. 1.

11 2. 0. 0. 2. 0. 1.
21 5. 1. 2. 2. 2. 0.
31 3. 1. 1. 3. 3. 2.
41 2. 3. 3. 0. 2. 1.
51 0. 0. 1. 1. 2. 2.
61 1. 2. 0. 1. 1. 5.
71 2. 0. 5. 1. 1. 2.
81 0. 1. 2. 3. 0. 2.
91 1. 0. 1. 2. 1. 0.

101 1. 0. 1. 1. 3. 0.
111 0. 2. 1. 0. 1. 2.
121 1. 0. 2. 6. 1. 2.
131 0. 1. 1. 1. 1. 2.
141 2. 0. 3. 1. 3. 3.
151 2. 2. 1. 1. 2. 0.
161 1. 2. 3. 1. 3. 2.
171 1. 2. 2. 4. 4. 4.
181 4. 4. 9. 5. 5. 5.
191 4. 3. 5. 7. 12. 13.
201 10. 16. 24. 30. 22. 26.
211 79. 105. 110. 148. 207. 236.
221 595. 702. 843. 1035. 1133. 1400.
231 1149. 894. 646. 452. 312. 174.
241 4. 7. 8. 10. 4. 7.
251 16. 22. 29. 21. 13. 19.
261 6. 6. 7. 8. 2. 5.
271 4. 2. 2. 3. 1. 2.
281 3. 5. 7. 10. 11. 11.
291 11. 13. 19. 28. 19. 23.
301 42. 33. 28. 35. 32. 25.
311 14. 6. 3. 3. 4. 1.
321 3. 4. 2. 7. 4. 7.
331 11. 20. 22. 24. 24. 24.
341 92. 96. 143. 171. 205. 296.
351 726. 744. 821. 877. 1014. 1097.
361 1460. 1362. 1177. 982. 660. 475.
371 21. 5. 2. 0. 0. 0.
381 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0.
431 0. 0. 1. 0. 0. 0.
441 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 1.
471 2. 1. 1. 2. 0. 4.
481 0. 1. 0. 1. 0. 1.
491 0. 0. 0. 0. 0. 0.
511 0. 0.

NHC-SO-WM-OP-050
REV 0

1. 0. 0. 0.
2. 2. 1. 0.
4. 1. 1. 2.
0. 1. 2. 1.
4. 1. 2. 1.
6. 4. 1. 4.
0. 0. 2. 3.
1. 0. 2. 1.
0. 1. 1. 4.
0. 0. 0. 0.
1. 0. 0. 4.
1. 0. 1. 1.
2. 2. 3. 3.
0. 1. 2. 1.
1. 5. 1. 2.
1. 3. 0. 3.
4. 2. 5. 4.
4. 3. 3. 4.
2. 7. 3. 6.
5. 8. 7. 10.

36. 49. 68. 64.
263. 379. 372. 503.

1424. 1454. 1408. 1263.
99. 46. 26. 19.
9. 17. 12. 24.

11. 15. 14. 6.
3. 2. 9. 5.
7. 0. 9. 5.
7. 13. 11. 18.

26. 26. 42. 38.
20. 12. 9. 10.
3. 5. 1. 6.

13. 18. 10. 14.
39. 41. 49. 55.

369. 453. 490. 578.
1253. 1394. 1404. 1547.
270. 205. 75. 47.

0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
1. 0. 0. 0.
0. 1. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 2.
1. 0. 2. 1.
0. 0. 0. 0.
0. 0. 0. 0.

C7



/,yn

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT
WRC-sO-NM- OP-050

SAMPLE REV 0
E-8607-8781

File ID: 12a4106.CNF

Counted on: 9/ 4/93 @ 7:14
Detector: AEA12
Geometry number: 1
Count time: 28 804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
a-) ID Initial Final Initial Final Initia l Final Initial Final

1 1939.3 1939.3 361.888 361.888 10.000 2.731 5.000 1.444
2 715.1 715.1 303.512 303.511 10.000 2.940 5.000 1.612
3 4441.4 4441.4 230.074 230.074 12.000 3.776 6.000 2.551

^
er^

PEAK RESULTS
Peak Error Limit: 15%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm244 0.276 5.796 5.785 0.0110.01 46.47 1.3 412.4 0.186E-03

Cm243 5.786 5.785 0.001 564.9 0.254E-03
2 Pu238 0.102 5.499 5.511 -. 0120.01 17.12 2.2 210.9 0.950E-04

Am241 5.480 5.511 -.031 161.6 0.728E-04
3 Pu239 0.618 5.143 5.166 -.0230.02 103.87 0.9 921.7 0.415E-03

Pu240
-

5.144 5.166 -.022
-

921.7 0.415E-03

Totals:
----
0.996

-- ------
<--valid peaks only--> 167.46

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + ( 0.0047)* Channel

Energy range (MeV): 4.084 TO 6.491
Efficiency = 0.1127 CPM/DPM

TOTAL COUNT DATA:

Item Total
80731.0
80843.5
80394.0

337.0

% Recovery
100.000
100.139
99.583
0.417

Raw spectrum
Smoothed
Composite fit
Residuals

Analyzed by:

C:,E3



Spectrum 12a4106.CNF .
1•Legevnd: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 28354.6

......................................................................

W8C-.SD-WM- DP-050
REV 0

3

cg ................... 3.
.......................

.............
........................................... 3

...........3.
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1
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...................1
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Raw Data Dump ior tiGH Spectrum: 12a4106.CNF
1 28804. 0. 0. 0. 0. 0. 0. 0. 0. 2.
11 0. 0. 2. 0. 2. 0. 0. 0. 0. 0.
21 1. 0. 1. 1. 1. 1. 1. 0. 0. 0.
31 2. 1. 2. 0. 1. 0. 1. 0. 0. 0.
41 0. 0. 2. 0. 0. 0. 1. 1. 0. 0.
51 1. 1. 0. 0. 0. 1. 0. 0. 0. 0.
61 0. 1. 0. 1. 2. 0. 0. 0. 1. 1.
71 0. 0. 1. 0. 3. 0. 0. 1. 1. 0.
81 0. 0. 0. 1. 0. 1. 0. 1. 0. 2.
91 1. 0. 0. 1. 1. 2. 0. 1. 0. 1.

101 1. 0. 0. 0. 0. 1. 1. 2. 0. 0.
111 2. 1. 2. 1. 3. 2. 0. 2. 3. 2.
121 3. 0. 0. 3. 1. 0. 0. 2. 2. 0.
131 2. 1. 1. 2. 1. 1. 1. 3. 0. 4.
141 2. 2. 2. 0. 4. 3. 0. 1. 1. 1.
151 3. 1. 3. 2. 2. 2. 0. 0. 3. 2.
161 7. 3. 6. 1. 2. 1. 3. 2. 5. 2.
171 3. B. 6. 5. 3. 6. 7. 6. 5. 3.
181 4. 2. 17. 7. 14. 7. 13. 8. 10. 3.
191 14. 8. 7. 11. 14. 16. 12. 18. 23. 32.
201 28. 33. 22. 43. 32. 45. 47. 63. 72. 93.
211 123. 145. 172. 206. 315. 399. 550. 693. 915. 1078.
221 1295. 1491. 1697. 1815. 2241. 2700. 3457. 4274. 5045. 5439.
231 5045. 4190. 3009. 1817. 931. 340. 118. 26. 4. 2.
241 1. 2. 1. 1. 1. 1. 2. 4. 3. 2.
251 3. 10. 7. 10. 9. 9. 6. 8. 5. 6.
261 1. 3. 5. 2. 4. 6. 5. 5. 6. 3.
271 5. 4. 4. 2. 7. 7. 1. 8. 5. 15.
281 13. 19. 11. 22. 22. 34. 46. 56. 50. 104.
291 135. 159. 240. 281. 326. 361. 325. 332. 375. 449.
301 550. 725. 844. 913. 767. 539. 251. 83. 30. 6.
311 3. 1. 3. 3. 3. 2. 2. 1. 6. 3.
321 5. 5. 8. 5. 5. 12. 4. 9. 8. 11.
331 12. 14. 4. 13. 15. 10. 17. 23. 22. 32.
341 49. 52. 71. 91. 101. 152. 202. 267. 407. 529.
351 763. 874. 867. 871. 783. 798. 892. 992. 1323. 1751.
361 2175. 2508. 2238. 1693. 852. 304. 111. 21. 2. 0.
371 3. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 1. 1. 0. 0. 0. 0. 1.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

NNC=SD-uM-DP-050
REV 0
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

.

c^^\

v

A N A L Y S I S

SAMPLE
MHC-SD-WM-,DP-DSD

E-8607-8781 REV 0

File ID: 10a2108.CNF

Counted on: 9/ 4/93 @ 7:13
Detector: AEA10
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS "

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initia l Final Initial Final

; 1 2662.4 2662.4 363.060 363.060 10.000 2.988 5.000 1.597
^ 2 1106.3 1106.3 303.923 303.922 10.000 3.238 5.000 1.774

3? 63.1 63.1 255.666 255.576 8.000 0.019 4.000 1.686
4 6736.0 6736.0 229.464 229.464 10.000 4.093 5.000 2.813

a°j
C_n
^

PEAK RESULTS
^r= Peak Error Limit: 15%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm244 0.255 5.796 5.791 0.0050.01 64.82 1.1 575.1 0.259E-03

Cm243 5.786 5.791 -.005 787.9 0.355E-03
2 Pu238 0.107 5.499 5.513 -.0140.02 27.13 1.7 334.3 0.151E-03

Am241 5.480 5.513 -.033 256.1 0.115E-03
3 ???? 5.286 0.05 48.0
4 Pu239 0.632 5.143 5.163 -.0200.02 160.60 0.7 1 425.0 0.642E-03

Pu240 5.144 5.163 -.019
------------

1 425.0 0.642E-03

Totals:
- -
0.994 <--valid peaks only--> 252.54

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0047)*Channel

Energy range (MeV): 4.084 TO 6.491
Efficiency = 0.1127 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recove ry
Raw spectrum 121921.0 100.000
Smoothed 122033.5 100.092
Composite fit 121255.7 99.454
Residuals 665.3 0.546

Analyzed by:
DM

71
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Spectrum 10a2108.CNF
.1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 45022.9

............................................

^ẑ

^-,
4

^ ...4
cr-^
eF-i .................... 4.

......................................

....................4.

.2.

.... .2

.....2

1
...1
.............1

......................1
1.

WHC-SO-WM-DP-05A
REV o

..............................4
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CD
r^

rf

^^.

^

4-1J
CY°,

Raw Data
1 -2880^t.

11 0.
21 1.
31 2.
41 1.
51 0.
61 0.
71 2.
81 2.
91 0.

101 0.
111 2.
121 2.
131 2.
141 0.
151 3.
161 6.
171 6.
181 11.
191 18.
201 45.
211 181.
221 1966.
231 6968.
241 1.
251 9.
261 3.
271 4.
281 21.
291 189.
301 903.
311 15.
321 5.
331 13.
341 41.
351 686.
361 2446.
371 3.
381 0.
391 0.
401 0.
411 0.
421 0.
431 0.
441 0.
451 0.
461 0.
471 0.
481 0.
491 0.
511 0.

Dump for
0.
0.
0.
1.
0.
2.
1.
2.
1.
0.
2.
2.
0.
3.
3.
3.
3.

11.
10.
17.
40.

252.
2319.
5493.

4.
7.
5.
5.

20.
231.

1009.
10.
10.
13.
57.

903.
2937.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 1.
0. 0.
0. 0.
1. 2.
2. 0.
0. 1.
1. 1.
1. 0.
4. 3.
1. 3.
2. 0.
1. 4.
2. 0.
2. 1.
4. 1.
6. 3.
7. 8.
7. 8.

23. 15.
48. 43.

313. 424.
2787. 3340.
3608. 2143.

5. 6.
6. 15.
6. 2.
6. 11.

30. 28.
304. 434.

1207. 1387.
8. 7.
3. 8.

10. 14.
63. 86.

1066. 1218.
3330. 3096.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.

10a2108.CNF
0. 0.
0. 0.
0. 0.
2. 0.
0. 2.
0. 2.
1. 1.
1. 0.
2. 1.
1. 0.
1. 0.
1. 1.
0. 6.
6. 2.
2. 3.
3. 2.
7. 3.
6. 11.

13. 13.
19. 19.
51. 59.

518. 711.
4012. 4943.
1085. 343.

6. 5.
20. 21.
6. 3.
7. 7.

33. 46.
476. 500.

1231. 1025.
8. 2.
4. 7.

12. 28.
113. 143.

1120. 1053.
2580. 1477.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.

N1C=3D-YM-DP-050
REV 0

0. 0. 1. 1.
2. 0. 0. 1.
2. 0. 0. 0.
0. 2. 0. 1.
1. 2. 0. 1.
1. 0. 1. 1.
1. 1. 1. 1.
1. 0. 0. 1.
2. 1. 2. 0.
0. 0. 3. 2.
0. 1. 2. 2.
0. 0. 2. 0.
3. 0. 2. 2.
3. 1. 1. 4.
4. 1. 4. 2.
3. 2. 4. 6.
5. 13. 7. 4.
5. 7. 8. 9.

14. 8. 15. 13.
31. 23. 22. 35.
76. 98. 136. 156.

991. 1210. 1532. 1724.
6193. 7367. 8026. 8084.

91. 22. 4. 3.
5. 7. 10. 9.

22. 11. 10. 6.
6. 3. 6. 6.

12. 10. 12. 14.
59. 53. 102. 128.

551. 481. 566. 698.
603. 279. 117. 34.

5. 8. 2. 5.
5. 10. 7. 12.

28. 34. 29. 36.
198. 277. 354. 521.

1146. 1212. 1471. 1864.
685. 212. 52. 11.

0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0., 0. 0.
0. 0.. 0. 0.
0. 0. 0. 0.
0. 1. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.



`" 9-^^

G E N E R A L

Westinghouse [ianford Co.

A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

DATA REDUCTION REPORT HHC-SD-WM-DP-050
REV 0•

SAMPLE
E-8607-8781

File ID: 11a3107.CNF

Counted on: 9/ 4/93 @ 7:13
Detector: AEA11
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initia l Final Initial Final
1 2760.1 2760.1 364.340 364.340 10.000 2.760 5.000 1.706
2 1012.8 1012.8 305.998 305.997 10.000 2.889 5.000 1.857
3? 142.0 142.0 255.844 255.599 8.000 0.000 4.000 0.074
4 6170.6 6170.6 232.222 232.222 12.000 3.672 6.000 3.001

C°'
C=)
^ PEAK RESULTS

Peak Error Limit: 15%Cn

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm243 0.276 5.786 5.797 -.0110.01 61.29 1.1 745.0 0.336E-03

Cm244 5.796 5.797 -.001 543.8 0.245E-03
2 Pu238 0.101 5.499 5.522 -.0230.01 22.35 1.9 275.5 0.124E-03
3 ???? 5.286 0.00 1000.
4 Pu239 0.603 5.143 5.176 -.0330.02 134.03 0.8 1189.2 0.536E-03

Pu240
-

5.144 5.176 -.032
---------

1189.2 0.536E-03

Totals:
----
0.980 <--valid peaks only--> 217.67

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0047)*Channel

Energy range (MeV): 4.084 TO 6.491
Efficiency = 0.1127 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 106638.0 100.000
Smoothed 106750.5 100.106
Composite fit 104481.4 97.978
Residuals 2156.6 2.022

Analyzed by:
DM

7L1



spectrum 11a3107.CNF
^ Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 30482.5

..................................................................

WHC-SO-WM-DP-0B0
REV 0

^

C3
^

ra .4
^ ........... 4..

......................................................................4
........................................................4

4...

.2

.......2

...........2

1
...1
...............1.

..................................1
...1..



Data Dump forRaig AEA Spectrum:

1
_
28800. 0. 0. 0.

11 0. 0. 1. 0.
21 2. 2. 0. 1.
31 1. 0. 0. 0.
41 0. 0. 1. 1.
51 0. 0. 1. 0.
61 0. 0. 0. 0.
71 0. 0. 2. 0.
81 0. 0. 1. 1.
91 0. 0. 1. 0.

101 0. 1. 0. 0.
111 1. 1. 0. 0.

121 3. 1. 2. 0.
131 2. 2. 2. 3.

141 2. 5. 1. 2.

151 3. 2. 1. 2.
161 6. 2. 4. 3.
171 7. 6. 6. 12.
181 9. 9. 9. 9.

191 11. 23. 14. 19.

,z,201 24. 34. 42. 30.
c:,j 211 72. 89. 97. 114.
^_=221 925. 1161. 1256. 1507._
>231 6987. 7641. 7288. 5892.
; 241 10. 4. 3. 3.
^ 251 5. 7. 7. 7.

261 5. 8. 6. 3.
ry-+ 271 4. 10. 3. 4.
cr' 281 6. 7. 11. 15.

291 58. 89. 103. •155.

301 456. 475. 695. 925.

311 93. 24. 13. 2.
321 9. 3. 6. 1.

331 15. 26. 24. 15.
341 35. 30. 53. 44.
351 396. 555. 856. 1065.

361 1567. 2193. 3016. 3519.
371 15. 1. 1. 1.

381 0. 0. 0. 0.
391 0. 0. 0. 0.

401 0. 0. 0. 0.

411 0. 0. 0. 0.

421 0. 0. 0. 0.
431 1. 0. 0. 0.
441 0. 0. 0. 0.
451 0. 0. 0. 0.
461 0. 0. 0. 0.
471 0. 0. 0. 0.
481 0. 1. 0. 1.
491 0. 0. 0. 0.
511 0. 0.

11a3107.CNF
0. 0. 0. 0. 0. 0.
0. 1. 0. 1. 2. 3.
1. 4. 1. 1. 0. 3.
4. 0. 2. 0. 1. 1.
0. 0. 0. 1. 2. 0.
0. 0. 0. 1. 2. 0.
0. 0. 2. 0. 1. 3.
1. 0. 0. 0. 1. 1.

1. 0. 1. 2. 2. 0.
0. 2. 0. 1. 0. 0.

1. 1. 0. 2. 1. 1.

3. 0. 2. 0. 2. 1.
0. 1. 0. 0. 1. 0.
1. 1. 0. 2. 2. 4.

0. 1. 1. 1. 2. 5.
1. 3. 1. 3. 2. 4.
2. 3. 4. 7. B. 2.

11. 5. 8. 9. 6. 5.
14. 11. 12. 11. 13. 12.

17. 14. 27. 33. 22. 26.
39. 46. 65. 47. 56. 56.

173. 219. 252. 403. 558. 752.
1745. 2087. 2565. 3488. 4591. 5830.
4396. 2711. 1343. 581. 197. 50.

B. 8. 10. 1. 5. 4.
9. 11. 19. 12. 8. 8.
8. 4. 13. 9. 5. 5.
9. 9. 4. 5. 10. 4.

21. 28. 20. 22. 45. 43.
245. 290. 411. 419. 373. 393.
1134. 1318. 1155. 935. 507. 219.

5. 4. 4. 7. 6. 5.
6. 6. 5. 13. 12. 13.

16. 19. 19. 23. 20. 24.
58. 48. 86. 92. 166. 215.

1100. 1061. 974. 909. 921. 1194.
3552. 2781. 1704. 787. 286. 71.

0. 1. 1. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 1.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0.1 0. 0.
0. 0. 0. 0.. 0. 0.
0. 1. 0. 0. 1. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

HHC-SD-WM- DP-050
REV 0

P-,e
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WNC-SO-YiN-0P-850

Lab Segment Serial No.

7
Customer ID:

lJ
Analysis: /,

7

Sample Prep: I

,J

Comments:

Lab ID

11

12

13

14

15

6

717

818

919

20

Instrument: WAf7Z;7 Procedure/ Rev: ^ Q^fs-^
-o

Technologist: Date:

Starting Time: Temperature

Ending Time: ^ Chemist: q

Description Lab ID

1 Ln,^J y^Ir- yL
2 P - rL
3 / 1*07- rv

4 ^' e P
5

6

Description

16

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

L/hc S /3 -

.' f

A-6000-9B1 I0J/921



YHC-SD-H6I-DP-D50
REV 0

^
^=..

IC-1

^
(°Y^e

4°'r7
cy^^

ANALYTCAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 Soptombor 3, 1993

PREPARED BY: DATE COMPLETE:

L L Fritts ^ 7• 93 So tombor 7, 1993

UNITS: uCi/9

SPL NAME SPL ID ANALYTE RESULT *1 RESULT *2 AVERAGE RPD% %REC DET LIM % CT ER
STD 63B43 R4295 Am-241 2.57E+1 95.9 8.1

BLANK

0066WOL E8067 Am-241 3.24E+1 11.5 7.50E-4 7.2

0066WOL E8067 Am-241 3.11E+1 10.8 7.50E-4 7.2

0086WOL E8067 Am-241 3.43E+1 6.0 7.50E-4 11.6

NARRATIVE: OXNO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The rasulta for the standard are In uCi/L.

W8



PLACE ANALYTICAL CARD IN BOX BELOW-CO NOT WRITE IN SPACE

^
C.._

L^F`}

MHC-SD-WM-DP-050
^

REV 0
pnerny

5D

Data

d . .u
^ L•

AM-241: LA-503-156 (O-0) LIQUIDS STANDARD

l No ^'^ ike (Tncer) Book Niunber 58843

8582 tivit of Am243 Tracer in d m/ml. (SPKA) 5655

ch ID s.

^

(Tracer) Volume in ntL SP 0.1

ohume of Sam le in mL (^) 1

rt.No.._.::::... ._... ilution Factor (^) 101

F

ieest Dilutinn Factor (DDF) 1

^:al sF -241 Aira Peak He'pht hom AGt (C241) 305

Jint--43 Ares Prek Heipht fiom AL•A (t243) 305

ate' . s oW AT Cmmt (ATOT) 2882

09/03193 T Count Time in Minutes NIN CPd) 30

G)ck„wund in CPM (BK 6

-Am-_41 p6/L = ((C241 • SPKA • SPhN • DF • DDF • (I000mL/L)) / ((C243 • S3 • (2220000dPm/mL))

pCi/mL = PCi/L / (I0o0mL/u

Tracer 7 Rec = ((ATOT / MIN CFd - BKG) • 2 • ((243 / ((241 + (,.43)) / (SPKA • SPKt)) • 100

Relative Cmmting Enor = Square P.oot of ((I / CA1) +(t/C243)) ' 100

-241 pCi/L 2.57E+01

Am-24l pCi/mL - 2.57E-02

lative cofmtln enlr 8.1 %

jWrn-243 Tracrr Recovery - • 15.9%

19
7ata Entry by: Date: 07-Sep-93

4pproved by: Date:^p^ y, /p'J,3

Form 3 Rev. 1.1 Page 1 of 1

Sampl. pnrl Da. Tlm.E •

.-8582 105 RE•BASIHr 8-26-93 14:47 26
MHnpaSUnppa ^bfuM1 Onrlf DMrpe Cpd. brunf

. LA-503-156 X RECOVERY E11456 0
5lmpie Si.

Cusiemar ID

? STD
mlr\t G<ulupm. pefuune

"AFl ^•gC)"(h" -tR201 AR001EDP

STDfi(^3SIIF3 RESULT 2^ 71 tC ^^L AT(ACH PRRdTOUT

STD VAL 2G.^os %REC ^($.q ^TD

1 ^, JY^' SYI^>^'-!^ °

^^
• llyfl-1 ln11yf1-f . ^nlly)1-J ^nl1 fl-• nllyfl-S

r^ ._ ... ._ _ Mr1 Mrf rf y Xrf

-3-9 3
a o•

Lm1 Cpmpllu0 Lfe t 4

-i •93 ^ o^'^•^'

719



WHC-SD-WM-OP-060
REV 0

AMERICIUM 241 ANALYSIS - ACID DIGESTION

r_-
r-Y

^-^
CDÂ

SY]

9-3-93 -d C)r

3d

....,._

R ya9^ 8s^a

BESTAVi4tLABLE COPY

so



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

co
^
r-..^

^-^
^̂

C-;

MNC=SO-WM-OP-050

1.57 S -72S • BeYO

1E 8607.-8782 H&RWC° ' 4-12-93 13: 2 26

COUNT AS uCI/L ..ypG/ "AEA".460MIi^

D.I. T^me ompieiea tae

AlI

AM-241: LA-503-156 (D-0) SOLIDS SAMPLE

ike (Tracer) Book Yumber 58B43

tivity of AtD243 Tracer in dpm/mL (SPKA) 5655

3mck Pike (Tracer) yotume in mL (SPF 0.1g

olume of Sample in cnL (SS) 0.1

utioD Factor (DP) 201

gtnt Cranu of Solids / liter (D 34.1372

°i4natpst 241 AcPa Peak He' ht from AFA (L241) 612

243 Area Peak He' ht from A&t (Q43) 283

.;^D,ats :^ otal AT Count (AT01) 3273

09/03/93 T Count Tune in bBnuta CFd) 30

cke.mund in CPk (BKG) 6

Am-241 pCI/g = (C241 • SPIU • SPKV • DF • ( 1000mL/t,l) / (C243 • S3 • (D (/t) • (2220000dpm/uG))

Tracer Z Bee = ((Al4T/A@( CTd - BIO;) • 2 • (L243 / (C241 + Q43)) / (SPICt • SP[N)) • 100

Relatise CountinQ Error = Square Root of ((1/L241) +(1/t243)) • 100

24t Cf/ - 3.24E+01

lative Count' Error e 7.2%

-243 Tracer Reoove - 11.5%

Data Entry by: Date: 07-Sep-93enZ

Approved by: Da te:^6 "Ja 1=
Form 4 Rev. 1. v2r.. 1,d y

Se.M No . Sampie oo-1 ^
r^ r

Data

^

Time rpW< Vr .qr ry

on.rm.naoen MN^oasunaa.a Result Un^N CMrpe CpOe Meruna

Am241 LA-503-156 uCi/G Rec E11456 0
SamC4 Sue CuUpmer to

? • U So m^ - /U^ - • yn^ 0066WQL
FeW^bFenps. Ca^coaU4nf.

`aro
^ ^

ATTACH PRINTOUT
l.3 ^(^» NNOf

•/ro (eo^ //N^t
• ieu ^ ^ ^vJ- Si-13y3

naiy.r - 1 Ana^ t - t^ . ^nal sr-a4s1-7 na^p15

r+s

-3-93
wrs .^

/.ao

-t -93
Y.MM. ^ . ,



WHC-SO-WM-DP-050
REV 0

AMERICIUM 241 ANALYSIS - ACID DIGESTION

,

.^^ E8( o`7- 87^a_

BEST AVAILABLE COPY

^:



^.^
^3C=01rrz
C`s7

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHL`=SD-6fM-DP-050
^ REY 0

Am241 LA-503-156 uci/G Rec E11456 01

yCOUNT AS uCI/L ^ ^,s^ ^dj

AM-241: LA-503-156 (D-0) SOLID LE

•$er(aFtio. p ike (Tracer) Book Number

E8607-8782 tivit or Am243 Tracer in d pm/mL KA) 5655
': 88tC1t N3 ;'

V
pike (Traar) Volume in mL 0.1

1769 olume of Sam le in niL 0.1

ution Factor 201
Cras of SoGds /[]ter .1372

Ar1ai tt , 241 Area Peak Height from AEA (L241) 593
243 Area Peak He' ht from rtfA (C243) 286

Dets....... l{;; ofal AT Count ATDI) 2885
09l03/93 T Cuunt Time in Ninutes j (^( Crd) 30

kground in CPA( (8^) 2

Am-241 pG/= = (C241 • SPKA * SPKV • DF • (1000mI,/[)) / (C243 ' SS • (1) t/f) • (2220000dpm/uG))
Tracer % ReD =((ATOT/5(I`I Crd - 9ICC) • 2 e(t243 ^(L241 + L243)) • SPN'V)) • 100
Relative Counting Error = Square Pnot of ((1/C2^41) +I(1/L243)) ^ 100

241 pCi/g - 3.11E+01

latke Count' Fitor - 7.2%

L+ V

jjkm-243 Tracer Pecovery

Data Entry by Date: 07-Sep 93
(Approved by^A Date: S^ '/ ^
Form 4 Rev. 1.1 Pape i of 1

Snm No Sarnptr pn,nl • ' j Dnr tIIM qnlM hlori,y

E 8607.-8782 H&RWC•^ 4-12-93 13: 2 26
d,ermmabCn ./emoC-SUneara FHUII Umis CMrqe CCN . ^I•NM

Sanrp,e Ste

^ ^^

C•tldnel ID

•/? •0 tr - /O 0066WQL
Rer.ro4. CNCWaeons. fhfulb- . ,^ ^M •^Of

.^ 1 v^ - $Y^3 YJ

"AFl," - 480MIN^31. ,^,t
RTTACH PFdt^TOUT

•Mlyil_I __ AMI 1-]' ' nalye^.] . An yl•a . _ ) AM,ya11

rHra

9- ^ 3
HIf Hr

9yos
Hly

Due Tr e ornrleleJ lae I

-3•9^ ^ o^



WHC-SD-WM-DP-050
REV 0

AMERICIUM 241 ANALYSIS - ACID DIGESTION

^.4
^.:.,^->̂
^.
^^^

I

9 3-93 ^ .. ••..

I,3 E

BESTAVAILABLE COPY

t3Lz



r PLALt ANALT I II,AL t;ANO IN HU7C IN JYALt

NHC-SD-WM-DP-050
REV 0

$enal No ' ^ SYnDIe DO^nI De11 Time ItauW Prbntr

E 8607.-8782 H&RWC 4-12-93 13: 2 26
peiam.nauen MeinoD.5un1u0 rPe>on Unia CMrpe Cede Neruna

Am241 LA-503-156 uCi/G Rec E11456 0
Sampb Sae

Cmbmv ID

66W L4 . 4060
@00

Re+v^aLCalcWaUena Fefupa .

I L/COUNT AS uC

^ pl,co^ -iPV-^l't^
A^1

480MIN
PRINIOUT3 µc t^`L A7iACN1

nalysr Anale,r.2 analy,r-3 enMy1,•4 Analyfr - S

-_ - Q

-
Mrt

393
Mn •

b^e Lme Completed La^ U^r

-^-_ / w -^ --^,/

AM-241: LA-503-156 (D-0) SOLIDS SAMPLE

ike (Tracer) Book Number 58843

E8607-8782 tility or Am243 Traizr in dpm/mL (SPIGt) 5655

.*`8^ili^18Y „I: Pike (Tracer) Volume in mL .(SP" 0.1

1769 olume of Sample in mL (yS) 0.1
;> RmiN^ NO ution Factor DF) 201

Clane or SoOds / Gter (D 34.1372

' Andst 24l An Peak Height from AEA ((241) 245
243 Area Peak He' ht trom AEA (C243) 107

Defa_ .,...-.: ;? otal AT Count (A1D7) 1863

09103193 T Count Tune in Mieutes i (1@I CPd) 30
ckground in CPH (BKG) 6

Am-241 pG/; = (t241 • SPIGt • SPKV • DF • (1000inIA) / (Q43 • 5S • (D ^/[) • (2220000dpm/uG))

Tracer R Rec = ((ATOT/1@I CPd - BKC) • 2 • (C243
4

(t241 + (243)) / SPKV)) • 100

Relative Counting Error = Square P,oot of ((1/(241) (t/C243)) • 100

lati,eCoun' Error

243 Tracer Pnovery 1. = 6.0%

Data Entry by: Date: 07-Sep-93
pproved by: Date: ZZPA '7

rYrrrr^ rrGe. r.r Pape 1 of I

^.' .^.1



WHC-SD-WM-DP-050
REV 0

AMERICIUM 241 ANALYSIS - ACID DIGESTION

.tcl vr- 9•3•`13

^2^10--3,6^ ^' gGo?- 87ga^

^s+

^

C`r7
CC I

BEST AVAILABLE COPY

Ps



WHC-SO-NM-OP-050
REV. 0

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

9-y-53

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R-4295-8582

File ID: 4a4808.CNF

Counted on: 9/ 4/93 @ 1: 9
Detector: AEA4
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

.C^5
^--,

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 262.3' 262.3 301.717 301.717 12:000 5.527 6.000 3.504
2 243.7 243.7 256.187 256.185 12.000 5.076 6.000 3.207
3 338.1 338.1 230.462 230.426 14.000 4.850 7.000 2.974

PEAK RESULTS
Peak Error Limit: 15%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.302 5.499 5.502 - .0030.03 7.10 3.4 87.5 0.394E-04

Am241 5.480 5.502 -. 022 ' 67.0 0.302E-04
2 Am243 0.273 5.276 5.288 -. 0120.02 6.42 3'.5 57.5 0.259E-04
3 Pu239 0.378 5.143 5.167 -. 0240.02 8.87 3.1 78.7 0.354E-04

Pu240 5.144 5.167 -.023
----- ---------

78.7 0.354E-04

Cotals: 0.953 <--valid peaks only--> 22.39

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0047)*Channel

Energy range ( MeV): 4.084 TO 6.491
Efficiency = 0.1127 CPM/DPM

TOTAL COUNT DATA:

' Item Total % Recove ry
Raw spectrum 11271.0 100.000
Smoothed 11495.8 101.994
Composite fit 10746.8 95.349
Residuals 524.2 4.651

Analyzed by:
DM

^ ^ . . ^ . . .

^1f



Spectrum 4a4808.CNF
1 Legend: Raw .... Modeled Peaks = 1,2,.., etc Display Max.: 2244.2
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WHC-SO-WM-OF-050
REV 0

cr°,

_..̂

^<3

^

3
....3
....................3.

............................ ..........3.
.2....... ....................3...
.......... 2.
.................................. ... 2

............................2
.2....
1.
...1.
..................1

................. ...............................1
......................1.

F'8



Raw Data Dump for
1 2b-805. 0.

11 0. 0.
21 0. 0.
31 0. 0.
41 1. 0.
51 0. 0.
61 0. 0.
71 0. 0.
81 0. 0.
91 0. 0.

101 0. 0.
111 0. 1.
121 0. 0.
131 0. 1.
141 2. 0.
151 2. 1.
161 0. 4.
171 1. 2.
181 1. 3.
191 1. 1.

^201 7. B.
C '°211 20. 14.

.221 97. 124.
&'231 354. 383.
c=D241 29. 20.
^'Y-^251 145. 150.
tya261 82. 58.
cT'`'271 15. 14.

281 17. 17.
291 78.
301 305.
311 0. 21.
321 0. 0.
331 0. 0.
341 0. 2.
351 3. 3.
361 1. 1.
371 0. 0.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 0.
451 0. 0.
461. 0. 0.
471 0. 0.
48l 3. 1.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 164.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
2. 0.
0. 2.
1. 0.
1. 0.
2. 0.
0. 2.
2. 1.
0. 1.
4. 6.

29. 29.
124. 158.
285. 219.
43. 35.

190. 222.
31. 25.
13. 7.
13. 13.
75. 86.

283. 241.
21. 14.
0. 0.
0. 0.
0. 0.
0. 1.
0. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.

4a4808.CNF
29. 0.
0. 0.
0. 1.
0. 0.
0. 0.
2. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 3.
1. 0.
0. 0.
1. 0.
2. 1.
1. 2.
1. 2.
2. 2.
4. 4.

12. 10.
30. 44.

200. 204.
147. 82.
52.

272. O5.
22. 15.
4. 11.

21. 29.
124. 139.
161. 113.
20. 10.
0. 0.
0. 0.
0. 1.
1. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.

WRC-SD-WM-DP-050
REV 0

0. 0. 0. 0.
0. 0. 1. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
1. 0. 0. 0.
1. 1. 1. 0.
0. 1. 0. 0.
0. 1. 0. 0.
0. 0. 1. 0.
0. 1. 0. 1.
0. 1. 0. 0.
0. 1. 0. 1.
1. 0. 0. 0.
2. 3. 4. 1.
3. 2. 7. 2.
9. 8. 12. 13.

41. 67. 79. 78.
270. 334. 385. 415.
49. 30. 25. 24.
59. 66. 105. 103.

274. 215. 192. 144.
20. 14. 9. 11.
7. 12. 10. 16.

34. 31. 35. 58.
172. 183. 224. 285.
81. 49. 49. 30.
3. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 1.
2. 2. 0. 0.
0. 1. 2. 0.
1. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
1. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

(U)



C-SC-WM-p05
iR4Y 0

L
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

(- 9-YIj

A N A L Y S I S

Counted on: 9/ 4/93 @ 1:10
Detector: AEAS
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak
ID

^. 1
2

r,..;

^

Peak
ID Isotope
1 Am241

Pu238
2 Am243

Cotals:

Peak height
Initial Final
565.9 565.9
254.0 254.0

DATA REDUCTION REPORT

SAMPLE
E-8607-8782

File ID: 5a5725.CNF

Peak center
Initial Final

303.335 303.335
257.723 257.650

FWHM
Initial Final
18:000 15.107
20.000 12.142

PEAK RESULTS
Peak Error Limit: 15%

Tau
Initial Final
9.000 6.346
10.000 3.120

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.644 5.480 5.510 -.0300.07 24.63 1.8
5.499 5.510 -.011

0.332 5.276 5.295 -.0190.06 12.67 2.6

0.976 <--valid peaks only--> 37.30

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0047)*Channel

Energy range (MeV): 4.084 TO 6.491
Efficiency = 0.1127 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Activity
d/m uCi/ea
232.4 0.105E-03
303.5 0.137E-03
113.6 0.512E-04

Total % Recovery
18344.0 100.000
18456.9 100.616
17903.7 97.600

440..3 2.400

Analyzed by:
DM

so



Spectrum 5a5725.CNF .
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 4109.1

WHC-SO-WM-OP-050
@EY 0
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181

^ 191
201
211

• 221
231

C=D 241
'_ 251

c+`: 261
^'' 271

281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data Dump for
28802.

1.
0.
0.
0.
0.
1.
1.
1.
0.
3.
2.
1.
0.
4.
1.
2.
2.
2.
6.
3.
7.

38.
70.
61.

195.
210.
51.
53.

2 18.
2.

278.
14.
0.
1.
3.
2.
3.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
2.
1.
0.

0.
1.
1.
0.
1.
0.
0.
0.
0.
0.
1.
1.
4.
2.
1.
3.
1.
4.
4.
6.
4.

16.
35.
57.
72.

217.
207.
47.
70.

274.
581.
219.
10.
2.
0.
1.
2.
4.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

AEA Spectrum:
0. 1.
2. 0.
1. 1.
1. 1.
1. 0.
0. 0.
1. 2.
2. 2.
1. 0.
1. 2.
1. 1.
2. 2.
1. 1.
3. 0.
0. 2.
1. 1.
2. 0.
5. 4.
1. 1.
4. 6.
7. 2.

13. 21.
44. 46.
65. 56.
79. 103.

225. 264.
167. 147.
33. 23.
67. 63.

273. 324.
571. 595.
174. 147.
14. 5.
0. 2.
1. 4.
1. 2.
1. 2.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
4. 0.
0. 2.
0. 0.
0. 2.
1. 0.
0. 0.
2. 0.
0. 0.

5a5725.CNF
0. 0.
1. 0.
1. 1.
1. 1.
0. 0.
2. 0.
1. 1.
0. 0.
0. 0.
1. 2.
3. 0.
2. 2.
0. 3.
0. 1.
0. 2.
3 2.-
2. 0.
3. 1.
5. 0.
1. 8.
6. 5.

17. 19.
57. 46.
55. 57.
90. 102.

243. 252.
99. 101.
49. 26.
95. 110.

354. 391.
567. 545.
94. 88.
4. 1.
0. 1.
0. 4.
2. 1.
4. 0.
2. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
2. 0.
1. 0.
0. 1.
1. 1.
-1. 1:
0. 0.

WHC-SO-WM-DP-050
0. REV .0

0.
0.
0.
0.
0.
0.
2.
1.
2.
0.
0.
2.
4.
2.
3.
0.
0.
4.
8.
9.

19.
59.
73.

1
83.

38.
128.
433.
522.
72.
3.
1.
1.
0.
3.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
2.
0.

0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
1.
5.
1.
2.
1.
2.
5.
7.

21.
57.
61.

144.
270.
65.
41.

155.
491.
406.
55.
1.
2.
1.
2.
3.
2.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
2.
0.

0.
0.
2.
1.
1.
1.
1.
0.
1.
3.
0.
3.
2.
1.
2.
4.
1.
1.
3.
4.
8.

24.
52.
60.

167.
274.
63.
39.

189.
531.
367.
53.
1.
1.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
1.
0.
2.
1.
0.
0.
1.
2.
2.
3.
2.
1.
1.
3.
3.
5.
3.

12.
4.

34.
78.
59.

192.
245.
55.
35.

197.
598.
322.
26.
0.
3.
1.
2.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.

.-.Vti



WHC-SD-WM-OP-050
REV 0

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
E-8607-8782

File ID: 6a6643.CNF

A N A L Y S I S

Counted on: 9/ 4/93 @ 1:11
Detector: AEA6
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 557.7 557.7 299.254 299.254 24.000 22.194 12.000 7.589
2 249.9 249.9 251.534 251.215 24.000 20.480 12.000 5.507

PEAK RESULTS
Peak Error Limit: 15%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.669 5.480 5.491 -.0110.10 29.53 1.6 278.7 0.126E-03

Pu238 5.499 5.491 0.008 363.9 0.164E-03
2 Am243 0.318 5.276 5.265 0.0110.10 14.02 2.6 125.7 0.566E-04

Pu240 5.144 5.265 -.121
-----

124.4 0.560E-04

Totals:
---------

0.986 <--valid peaks only--> 43.55

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0047)*Channel

Energy range (MeV): 4.084 TO 6.491
Efficie.ncy = 0.1127 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recove ry
Raw spectrum 21200.0 100.000
Smoothed 21315.2 100.544
Composite fit 20906.9 98.617
Residuals 293.'1 1.383

Analyzed by:
DM

03



Spectrum 6a6643.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.:
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Raw Data Dump for AEA Spectrum: 6a6643.CNF

1 28806. 0. 0. 1. 0. 1. 1. 1. 0. 0.
11 0. 1. 0. 0. 0. 0. 0. 2. 0. 0.
21 0. 0. 0. 0. 0. 0. 0. 0. 1. 1.
31 0. 2. 1. 0. 0. 0. 0. 0. 0. 2.
41 1. 1. 0. 1. 0. 0. 0. 0. 0. 1.
51 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
61 0. 0. 1. 0. 1. 0. 0. 0. 0. 1.
71 0. 0. 0. 0. 0. 0. 0. 0. 1. 1.
81 0. 2. 0. 0. 1. 1. 0. 1. 1. 0.
91 1. 1. 0. 1. 1. 0. 1. 0. 1. 1.

101 0. 0. 2. 0. 1. 1. 0. 0. 0. 0.
111 0. 1. 1. 0. 1. 0. _ 1. 1. 2. 0.
121 0. 2. 0. 0. 1. 0. 1. 1. 0. 0.
131 0. 1. 1. 3. 2. 2. 0. 0. 1. 2.
141 0. 1. 3. 0. -0. 3. 0. 0. 1. 1.
151 1. 3. 1. 3. 2. 0. 1. 0. 1. 0.
161 2. 0. 1. 3. 2. 0. 1. 0. 0. 0.
171 1. 2. 3. 2. 1. 1. 3. 2. 4. 2.
181 1. 1. 2. 2. 1. 2. 2. 1. 9. 6.
191 3. 8. 2. 1. 5. 8. 4. 9. 7. 7.

^J201 7. 3. 5. 7. 6. 13. 5. 13. 25. 11.
r,211 22. 16. 26. 18. 34. 36. 34. 37. 38. 33.
-°'221 61. 50. 50. 64. 66. 65. 60. 70. 57. 76.
,=^231 70. 58. 67. 84. 112. 81. 90. 82. 139. 128.
'^`1241 141. 148. 156. 216. 236. 212. 237. 255. 271. 254.
(251 270. 86. 242. 235. 262. 250. 209. 220. 152. 171.
°° 261 137. 118. 100. 112. 84. 89. 76. 66. 59. 60.
^ 271 65. 61. 64. 61. 76. 86. 91. 95. 112. 151.

281 147. 175. 163. 197. 210. 273. 259. 356. 3112 412.
291 432. 463. 512. 486. 528. 564. 573. 570. e^5"9 3D 549.
301 569. 528. 511. 510. 452. 379. 336. 308.

{-
231.

311 196. 152. 134. 84. 78. 56. 40. 35. 13. 22.
321 13. 10. 8. 9. 4. 3. 5. 0. 0. 0.
331 2. 1. 2. 1. 0. 0. 3. 0. 0. 1.
341 1. 0. 2. 3. 3. 1. 0. 0. 0. 4.
351 3. 2. 4. 2. 1. 4. 1. 2. 3. 1.
361 1. 3. 0. 3. 1. 2. 2. 2. 1. 3.
371 1. 4. 4. 0. 1. 2. 0. 1. 1. 0.
381 1. 0. 1. 1. 0. 0. 1. 0. 0. 0.
391 1. 0. 0. 0. 0. 0. 1. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 2. 1. 0. 0. 1. 0.
431 1. 0. 0. 3. 2. 0. 0. 1. 2. 0.
441 1. 1. 0. 0. 2. 2. 2. 0. 0. 0.
451 1. 0. 2. 1. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 1. 0. 0. 1. 1. 1. 1.
471 2. 2. 4. 1. 3. 4. 1. 0. 0. 0.
481 0. 0. 0. 0. 1. 0: 0. 1. 1. 0.
491 0. 0. 2. 1. '9. 6. 5. 0. 0. 0.
511 0. 0.

WHC-SO-WM-0P-050
REV 0

R ^'. ^J



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT
WHC-SD-WM-DP-050

SAMPLE REV 0
E-8607-8782

File ID: 7a7172.CNF

Counted on: 9/ 4/93 @ 1:12
Detector: AEA7
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initia l Final Initial Final

• 1 227.1 227.1 299.298 299.298 28.000 26.333 14.000 10.091
2 95.1 95.1 253.542 253.236 26.000 21.608 13.000 3.703

CZD
c-r`z

r ^ PEAK RESULTS
Cr) Peak Error Limit: 15%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea

1 Am241 0.651 5.480 5.491 -.0110.12 12.46 2.5 117.6 0.530E-04
Pu238 5.499 5.491 0.008 153.5 0.692E-04

2 Am243 0.353 5.276 5.275 0.0010.10 6.75 3.7 60.5 0.272E-04
Pu240 5.144 5.275 -.131

---------
59.9 0.270E-04

Totals:
-----
1.004 <--valid peaks only--> 19.20

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0047)* Channel

Energy range (MeV): 4.084 TO 6.491
Efficiency = 0.1127 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum _ 9184.0 100.000
Smoothed 9295.8 101.218
Composite fit 9218.8 100.379
Residuals . - 34.8 . -0.379

Analyzed by:



Spectrum 7a7172.CNF
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WHC-SO-WM-DP-050
Raw-'-Iata-Dump for AEA Spectrum: 7a7172.CNF HEy 0
-1 28803. 0. 0. 0. 0. 1. 1. 0. 0. 0.
11 0. 0. 1. 0. 2. 0. 2. 0. 0. 1.
21 1. 0. 2. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
41 0. 1. 0. 0. 0. 0. 0. 0. 1. 0.
51 0. 0. 1. 0. 0. 1. 0. 0. 0. 0.
61 0. 0. 0. 0. 2. 0. 0. 0. 0. 0.
71 2. 1. 1. 0. 1. 1. 1. 0. 0. 2.
81 0. 1. 0. 0. 1. 0. 1. 0. 1. 1.
91 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.

101 0. 2. 2. 4. 1. 0. 0. 0. 0. 1.
111 0. 1. 0. 3. 2. 0. 1. 1. 0. 0.
121 0. 1. 2. 1. 1. 3. 0. 0. 1. 1.
131 1. 2. 0. 2. 0. 1. , 5. 0. 1. 2.
141 2. 1. 2. 0. 1. 1. 0. 1. 2. 1.
151 0. 1. 0. 1. 0. 0. 0. 1. 1. 1.
161 0. 0. 1. 0. 0. 0. 0. 1. 0. 2.
171 1. 1. 0. 1. 1. 0. 1. 1. 4. 1.
181 2. 1. 3. 1. 2. 1. 0. 1. 2. 5.

Lr%191 2. 4. 2. 1. 4. 4. 4. 5. 1. 2.
c'-J201 5. 1. 2. 6. 4. 11. 5. 4. 10. 5.
r-

211 15. 14. 18. 16. 28. 21. 21. 23. 27. 25.
221

^'
31. 21. 29. 37. 40. 30. 47. 47. 43. 48.

^-"-a231 34. 43. 42. 44. 37. 44. 50. 37. 51. 54.
^241 56. 52. 67. 61. 61. 81. 91. 98. 78. 87.
^251 102. 94. ^ 105. 91. 92. 92. 100. 74. 61.
4"1`1261 82. 62. 51. 40. 47. 30. 26. 28. 20.
LT'271 31. 30. 37. 26. 28. 34. 48. 38. 49. 44.

281 59. 61. 70. 79. 98. 103. 132. 132. 165.
291 168. 182. 181. 188. 215. 209. 233. 45 241. 235.
301 218. 221. 210. 219. 193. 184. 169. 136. 120. 95.
311 113. 81. 62. 51. 61. 36. 43. 28. 21. 11.
321 11. 12. 6. 6. 1. 5. 4. 2. 1. 1.
331 1. 1. 0. 0. 1. 1. 0. 1. 0. 0.
341 0. 0. 0. 0. 0. 1. 1. 1. 1. 2.
351 0. 0. 3. 1. 3. 2. 2. 0. 1. 6.
361 2. 2. 2. 1. 0. 2. 0. 4. 2. 1.
371 0. 2. 1. 0. 0. 1. 2. 0. 1. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 1. 1. 0. 0. 1.
431 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
441 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. , 0. 0. 0. 0. 0. 1.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 1. 0. 0. 0. 0. 1. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. - 0. 0. 0. 0.
511 1. 0.

n



WHC+SD-W,M-DP-050 3
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:

c OOGWQL
Analysis:

rZ,

Sample Prep:
ek•

p
c^ cl

Instrument: li1G3^4 ( Procedure/ Rev: -t^{^ -/i 60 --d,

Technologist: slfE^dL ^ S c^) Date: y_1 _ y j

Starting Time: fr 3 o Temperature ^ f c

Ending Time: ja Chemist: A ,

J^ Comments:
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^
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5

6
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10

Description Lab ID

11

12
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15
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17
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and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard
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4-sV^.FN1 1011VJ1
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GAMMA ENERGY ANALYSIS - ACID DIGESTION

Slnal No Samp4 Fomt Dep Timt tOUeo wlonly

? p,1 STD

OSLT STD VAL^C
C5 - i 37 I.31 f+DiH

S) aO ql

? e. ► rA -' 0066WQL

LASER PRINTOUT

^( y.ls.^' Sa -Y6t I 4p.ut

AVAILABLEBEST COPY
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GEA LA-548-121 X RECOVERY E11456 0
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STDA 3^srl C0-6o Ios Etol
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I
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MHC-SO'-WM-OP-Ob0

+ + + + + * + + + * * * + * + + + + + + + + + * Qf V*Q. * ****** **
* *

* GAMMA SPECTRUM ANALYSIS *
* *
+***********************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

02-SEP-9317:42:04

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK

r•^ PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

^ ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

*T% MEASURED ENERGY DIFFERENCES LISTED
cr-' MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY:

SAMPLE DESCRIPTION: E8607-8730
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

/ CONVERSION FACTOR: 1.0000E-01

COLLECT STARTED ON 2-SEP-93 AT ]6:5]:05

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3048. SECONDS
DEAD TIME: 1.57 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

^zt '.424eA:-)
g "p-+/t/

1.QS..



02-SEP-9315:15:31 WHC-SD-WM-DP-050
REV 0

PEAK ANAL YSIS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 99.03 49.49 1.00 1663. 1147. 11.2 U-234
2 951.56 475.77 1.26 3726. 602. 30.9 CS-134
3C 1127.42 563.71 1.40 2164. 2463. 7.9 CS-134,

EU-152
4C 1139.69 569.85 1.40 2167. 4310. 6.0 CS-134,

BI-207
5C 1210.46 605.24 1.42 2068. 28606. 1.5 CS-134,

SB-125
6 1324.34 662.19 1.52 1503. 45182. 1.0 CS-137
68 661.44 159. 5.8
7C 1592.69 796.39 1.58 1311. 21272. 1.7 CS-134

0-1 8C 1604.87 802.48 1.58 1256. 2107. 5.0 CS-134
9C 2336.95 1168.64 1.86 739. 348. 12.4 CS-134

10C 2347.32 1173.82 1.86 637. 25101. 1.4 CO-60
11 2665.69 1333.07 2.00 198. 22774. 1.3 C0-60
12 2731.01 1365.74 2.07 88. 535. 10.1 CS-134

^ 13 2801.77 1401.14 1.70 73. 234. 17.3 BI-214
14 2922.50 1461.53 2.35 55. 859. 7.2 K-40
14B 1460.67 769. 1.7

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME: 60000. SECONDS

1_Q^,



MHC-SO-NM-OP-050
@EV a

02-SEP-9315:15:31

SAMPLE: R4295-8530
DATA COLLECTED ON 2-SEP-93 AT 14:25:01
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AM-241 LLD<1.56E+00 LLD<1.56E+00 59.54
AM-243 LLD<4.22E-01 LLD<4.22E-01 74.67
BA-133 LLD<4.80E-01 LLD<4.80E-01 356.02
BA-140 LLD<1.36E+00 LLD<1.36E+00 537.27
BI-212 LLD<2.73E+00 LLD<2.73E+00 727.20

^CEPR144 LLD<2.31E+00 LLD<2.31E+00 133.51
^^0-60 1.05E+02 +-1.46E+00 1.05E+02 +-1.46E+00 1332.50 0.57
r`- 1173.24 0.58

XR-51 LLD<2.68E+00 LLD<2.68E+00 320.09
&?,CS-134 7.28E+01 +-1.26E+00 7.28E+01 +-1.26E+00 795.84 0.55
C=i 604.70 0.54
` CS-137 1.31E+02 +-1.41E+00 1.31E+02 +-1.41E+00 661.65 0.54
4'*`)EU-152 LLD<7.76E-01 LLD<7.76E-01 1408.01
"EU-154 LLD<6.44E-01 LLD<6.44E-01 1274.45

EU-154H LLD<6.37E-01 LLD<6.37E-01 1274.80
EU-155 LLD<7.16E-01 LLD<7.16E-01 105.31
FE-59 LLD<8.64E-01 LLD<8.64E-01 1099.25
1-131 LLD<3.79E-01 LLD<3.79E-01 364.48

{lPb

LA-140 LLD<1.45E-01 LLD<1.45E-01 1596.20
MN-54 LLD<3.76E-01 LLD<3.76E-01 834.83
NA-22 LLD<2.20E-01 LLD<2.20E-01 1274.55
NB-94 LLD<3.29E-01 LLD<3.29E-01 702.63
NB-95 LLD<3.50E-01 LLD<3.50E-01 765.78
NP-237 LLD<1.53E+00 LLD<1.53E+00 86.50
PB-212 LLD<5.06E-01 LLD<5.06E-01 239.00
PU-239 LLD<2.22E+03 LLD<2.22E+03 129.30
PU-241 LLD<7.21E+04 LLD<7.21E+04 148.57
RA-224 LLD<5.63E+00 LLD<5.63E+00 240.99
RA-226 LLD<5.27E+00 LLD<5.27E+00 186.10
RU-103 LLD<3.39E-01 LLD<3.39E-01 497.08
RU103 LLD<3.57E-01 LLD<3.57E-01 497.08
RURH106 LLD<6.43E+00 LLD<6.43E+00 621.80
SB-125 LLD<1.14E+00 LLD<1.14E+00 427.89
SB-125A LLD<1.14E+00 LLD<1.14E+00 427.89
SE-75 LLD<3.79E-01 LLD<3.79E-01 264.66
SN-113 LLD<5.08E-01 LLD<5.08E-01 391.67
SR-85 LLD<3.33E-01 LLD<3.33E-01 513.99
TH-228 LLD<1.61E+01 LLD<1.61E+01 84.37
TL-208 LLD<4.09E-01 LLD<4.09E-01 583.20
U-235 LLD<3.18E-01 LLD<3.18E-01 185.71
Y-88 LLD<1.31E-01 LLD<1.31E-01 1836.06
ZN-65 LLD<9.68E-01 LLD<9.68E-01 1115.55
ZR-95 LLD<6.44E-01 LLD<6.44E-01 756.73

1.^sv

------------------- -------------------
TOTAL 3.14E+02 +-3.79E+00 3.14E+02 +-3.79E+00



WHC-SO-WM-DP-050
REV 0 STANDARD DEVIATION = 0.09

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.40E-09 UC/LI
TOTAL MEASURED ACTIVITY = 3.14E+02 (+-3.79E+00) UC/LI
% TECH. SPEC. = ****** +-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

99.03 49.49 1147. 11.2 3.22E+01
^ 951.56 475.77 602. 30.9 4.21E+00

1127.42 563.71 2463. 7.9 1.97E+01
' 1139.69 569.85 4310. 6.0 3.48E+01

[s°, 1604.87 802.48 2107. 5.0 2.30E+01
2336.95 1168.64 348. 12.4 5.33E+00
2731.01 1365.74 535. 10.1 9.33E+00
2801 77 1401 14 234 17 3 4 16E+00. . . . .

7. J'l"4,d
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WHC-SD-WM-OP-050
REV 0

***.***********.*********.**********
* *
* GAMMA SPECTRUM ANALYSIS *
* *
* * * * * * * * * * * * * * * * « * * * * * * * * ,r * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

02-SEP-9317:42:04

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY:

SAMPLE DESCRIPTION: E8607-8730
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

/ CONVERSION FACTOR: 1.0000E-01

COLLECT STARTED ON 2-SEP-93 AT 16:51:05

COLLECT LIVE TIME: 3000. SECONDS _
REAL TIME: 3048. SECONDS
DEAD TIME: 1.57 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

g,^y3

a_05



WRC-SO-WM-OP-05002-SEP-93]7:42:04
REV a

PEAK ANALYSIS

PK CENTROID ENERGY FWHM BACKGND
CHANNEL KEV KEV COUNTS

1 98.98 49.47 1.00 6938
2 119.78 59.87 1.02 12408

3 173.73 86.84 1.07 10735

4E 211.35 105.65 1.08 23088

._. 5 246.90 123.42 1.07 9780^

6 496.81 248.38 1.15 10343

7 1165.67 582.84 2.09 3226
7B 583.05
8 1184.60 592.31 1.50 3038
9 1324.38 662.21 1.51 2553
9B 661.44

10 1386.02 693.04 1.60 1105
11 1447.67 723.86 1.47 1086

12 1514.63 757.35 1.66 1094
13 1592.57 796.33 1.80 1189
14 1747.36 873.75 1.68 1145

15 1993.40 996.80 1.78 1033
16 2010.43 1005.32 1.80 1051

17 2347.32 1173.82 1.87 483
18 2493.18 1246.78 1.57 250
19 2549.70 1275.05 1.95 197

20 2665.74 1333.09 1.84 161
21 2795.96 1398.23 1.90 75
22 2922.49 1461.53 2.04 63
22B 1460.67
23 2989.30 1494.94 2.30 54
24 3193.27 1596.98 2.03 49

25 3528.97 1764.92 2.44 21
25B 1764.58

NET AREA ERROR NUCLIDES
COUNTS %

4838. 5.4 U-234
40812. 1.2 241,U-237,

EU-1
12843. 2.8 - ,

EU-155,
EU-155A,
PB-214X,
TL-208X,
CD-109

10238. 5.4 EU-155,
EU-155B,
NP-239

33343. 1.3 CQ-57.

4231. 7.3 EU-154B,
XE-135

488. 35.4 EU-154,
117. 7.9 TL-208
1525. 11.8 EU-154C

336073. 0.3 CS-137
159. 5.8
473. 22.5 EU-154

5569. 3.2 SB-124,I-131,

^ 24
ZR-95

1200. 9.9 ZR-95 EU-154 '1 ^
290. 37.8 CS-134

2918. 5.0 EU-154E,
RH-106

2361. 5.8 EU-154F
4124. 3.9 EU-154G,

EU-152
12929. 1.8 C0-60

144. 38.6 EU-154,RB-89
6538. 2.5 EU-154,

EU-154H,
NA-22

11910. 1.8 C0-60
134. 26.5 1-132
788. 7.7 K-40

769. 1.7
93. 32.1 EU-154

306. 13.3 LA-140,
EU-154I

91. 26.3 BI-214C
64. 7.3

a_0E
ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%



E - MULTIPLET ANALYSIS ERROR
yHC-SO-MM-DP-A50

B - ENVIRONMENTAL BACKGROUND PEAK ¢EV H

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME: 60000. SECONDS

r

^

t^?

^.2,) I



02-SEP-9317:42:04

SAMPLE: E8607-8730
DATA COLLECTED ON
DECAYED TO 0.

WNC-SD-WM-DP-050
REV 0

2-SEP-93 AT 16:51:05
DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AC-228 LLD<1.28E+00 LLD<1.28E+00 911.07
AC-228A LLD<1.28E+00 LLD<1.28E+00 911.10
AC-228B LLD<3.48E+00 LLD<3.48E+00 338.40
AG-108M LLD<6.68E-01 LLD<6.68E-01 433.94
AG-1IOM LLD<4.00E+00 LLD<4.OOE+00 657.76

.33
c-,-AM-243 LLD<7.60E-01 LLD<7.60E-01 74.67

AM-243A LLD<7.60E-01 LLD<7.60E-01 74.67
c.^ AM-243B LLD<3.79E+00 LLD<3.79E+00 43.10

)AR-41^ LLD<2.39E-01 LLD<2.39E-01 1293.64
zAU-198^̂-^ LLD<5.39E-01 LLD<5.39E-01 411.80

*;^BA-133 LLD<7.73E-01 LLD<7.73E-01 356.02
cv;BA-139 LLD<1.48E+00 LLD<1.48E+00 165.85

BA-140 LLD<1.95E+00 LLD<1.95E+00 537.27
BA-141 LLD<1.58E+00 LLD<1.58E+00 190.23
BE-7 LLD<6.12E+00 LLD<6.12E+00 477.59
BI-207 LLD<4.14E-01 LLD<4.14E-01 569.70
BI-212 LLD<6.40E+00 LLD<6.40E+00 727.27
BI-2]4 LLD<9.77E-01 LLD<9.77E-01 609.32
BI-214A LLD<9.77E-01 LLD<9.77E-01 609.32
BI-214B LLD<2.56E+00 LLD<2.56E+00 1120.28

4C .

CE 144 LLD<1.96E+00 LLD<1.96E+00 133.51
CE-139 LLD<3.33E-01 LLD<3.33E-01 165.85
CE-141 LLD<4.56E-01 LLD<4.56E-01 145.44
CEPR144 LLD<3.93E+00 LLD<3.93E+00 133.51
C0-56 LLD<3.49E-01 LLD<3.49E-01 846.76

C0-58 LLD<3.38E-01 LLD<3.38E-01 810.75
CO-60 .R- 5.50E+01 +-1.04E+00 5.50E+01 +-1.04E+00 1332.50 0.59

1173.24 0.59
CR-51 LLD<4.40E+00 LLD<4.40E+00 320.09
CS-134 LLD<3.65E-01 LLD<3.65E-01 795.84
CS-136 D<3.47E-01 LLD<3.47E-01 818.51
CS-137

X
9.80E+02 +-5.78E+00 9.80E+02 +-5.78E+00 661.65 0.56

CS-138 LLD<2.70E-01 LLD<2.70E-01 1435.86
EU-152 LLD<7.26E-01 LLD<7.26E-01 1408.01
EU-154 -4. 8.20E+01 +-2.09E+00 8.20E+01 +-2.09E+00 1274.45 0.60
EU-154A 6.58E+01

1
+-1.06E+00 6.58E+01 +-1.06E+00 123.10 0.32

EU-155 0 -. 4.19E+01 +-2.29E+00 4.19E+01 +-2.29E+00 105.31 0.34
86.54 0.30

FE-59 LLD<7.40E-01 LLD<7.40E-01 1099.25
HF-181 LLD<7.44E-01 LLD<7.44E-01 482.20
HG-203 LLD<4.60E-01 LLD<4.60E-01 279.20
1-131 LLD<6.02E-01 LLD<6.02E-01 364.48
1-132 LLD<1.24E+00 LLD<1.24E+00 667.69
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1-133 LLD<5.40E-01 LLD<5.40E-01 529.69
1-134 LLD<5.05E-01 LLD<5.05E-01 847.03
1-135 LLD<7.81E-01 LLD<7.81E-01 1260.41
K-40 LLD<3.23E+00 LLD<3.23E+00 1460.75 WHC-SD-WM-OP-050
KR-85 LLD<1.17E+02 LLD<1.17E+02 513.99 REV 0
KR-85M LLD<3.52E-01 LLD<3.52E-01 151.17
KR-87 LLD<1.35E+00 LLD<1.35E+00 402.58
KR-89 LLD<1.92E+01 LLD<1.92E+01 220.90
LA-140 LLD<1.48E-01 LLD<1.48E-01 1596.20
LA-142 LLD<1.07E+00 LLD<1.07E+00 641.83
MN-54 LLD<3.30E-01 LLD<3.30E-01 834.83
MN-56 LLD<3.95E-01 LLD<3.95E-01 846.76

NA-24 LLD<1.68E-01 LLD<1.68E-01 1368.60
NB-94 LLD<3.11E-01 LLD<3.11E-01 702.63
NB-95 LLD<3.26E-01 LLD<3.26E-01 765.78
NB-97
NP 7,17

LLD<4.87E+00
1 23E ^' 3

LLD<4.87E+00
58C 00 1 23€ 02 3 58

657.92
E 068

^,NP-237A LLD<1.45E+02
1 i

LLD<1.45E+02
i 6.50 034

195.00
^`i1JP-237B LLD<1.45E+02 LLD<1.45E+02 213.00
^JP-238 LLD<1.46E+00 LLD<1.46E+00 984.45

,NP-239 LLD<2.63E+00 LLD<2.63E+00 277.60
c;PA-233 LLD<1.19E+00 LLD<1.19E+00 311.98
c=JPA-234M LLD<1.93E+02 LLD<1.93E+02 1001.03
= PB-210 LLD<5.93E+01 LLD<5.93E+01 46.50
'~```;PB-212 LLD<8.45E-01 LLD<8.45E-01 239.00

PB-212A LLD<8.41E-01 LLD<8.41E-01 239.00
PB-212B LLD<1.32E+01 LLD<1.32E+01 300.10
PB-214 LLD<1.29E+00 LLD<1.29E+00 351.92
PB-214A LLD<1.29E+00 LLD<1.29E+00 351.92
PB-214B LLD<2.OIE+00 LLD<2.01E+00 295.21
P0-210 LLD<2.73E+04 LLD<2.73E+04 804.00
P0-214 LLD<3.60E+03 LLD<3.60E+03 799.70
P0-216 LLD<1.63E+04 LLD<1.63E+04 804.90
PU-239 LLD<3.78E+03 LLD<3.78E+03 129.30
PU-241 LLD<1.20E+05 LLD<1.20E+05 148.57
RA-224 LLD<9.05E+00 LLD<9.05E+00 240.99
RA-226 LLD<8.96E+00 LLD<8.96E+00 186.10
RB-88 LLD<1.45E+00 LLD<1.45E+00 1836.00
RB-89 LLD<1.86E+00 LLD<1.86E+00 1031.88
RN-220 LLD<3.99E+02 LLD<3.99E+02 549.73
RU-103 LLD<5.72E-01 LLD<5.72E-01 497.08
RURH106 LLD<8.21E+00 LLD<8.21E+00 621.80
SB-124 LLD<4.33E-01 LLD<4.33E-01 602.72
SB-125 LLD<2.01E+00 LLD<2.01E+00 427.89
SB-125A LLD<2.OIE+00 LLD<2.01E+00 427.89
SC-46 LLD<3.85E-01 LLD<3.85E-01 1120.45
SE-75 LLD<6.25E-01 LLD<6.25E-01 264.66
SN-1]3 LLD<8.17E-01 LLD<8.17E-01 391.67
SR-85 LLD<5.14E-01 LLD<5.14E-01 513.99
SR-91 LLD<7.31E-01 LLD<7.31E-01 555.60
SR-92 LLD<2.16E-01 LLD<2.16E-01 1383.94
TA-182 LLD<1.15E+00 LLD<1.15E+00 1121.30
TC-99M LLD<2.59E-01 LLD<2.59E-01 140.51
TE-123M LLD<2.77E-01 LLD<2.77E-01 159.00
TE-125M LLD<1.31E+02 LLD<1.31E+02 109.27
TE-132 LLD<4.03E-01 LLD<4.03E-01 228.16
TH-228 LLD<4.25E+01 LLD<4.25E+01 84.37

fw^--
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TH-229B LLD<1.38E+01 LLD<1.38E+01 137.02
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WHC-SO-WM-OP-080
TH-229C LLD<1.21E+00 LLD<7.21E+00 193.59 REV 0
TH-234 LLD<5.67E+00 LLD<5.67E+00 92.50
TH-234A LLD<5.67E+00 LLD<5.67E+00 92.50
TH-234B LLD<3.87E+01 LLD<3.87E+01 63.30

U-232 LLD<9.77E+02 LLD<9.77E+02 270.26
U-235 LLD<5.78E-01 LLD<5.78E-01 185.71
U-235A LLD<5.78E-01 LLD<5.78E-01 185.71
U-235B LLD<2.32E+00 LLD<2.32E+00 143.76
U-237 LLD<1.47E+00 LLD<1.47E+00 208.00
W-187 LLD<1.03E+00 LLD<1.03E+00 685.74
XE-131M LLD<1.27E+01 LLD<1.27E+01 163.98
XE-133 LLD<1.09E+00 LLD<1.09E+00 81.00
XE-133M LLD<3 56E+00 LLD<3 56E+00

^ I

233 91
+ +- . E'^,-^sY

XE-138 LLD<3.19E+00 LLD<3.19E+00 258.41
Y-88 LLD<1.47E-01 LLD<1.47E-01 1836.06
Y-91 LLD<9.00E+01 LLD<9.00E+01 1204.90
Y-91M LLD<5.55E-01 LLD<5.55E-01 555.60

t=_ ZN-65 LLD<7.88E-01 LLD<7.88E-01 1115.55

724.20 - 0.33 c^
ZR-97 LLD<3.05E-01 LLD<3.05E-01 743.33

------------------- -------------------
TOTAL 2.75E+03 +-2.17E+01 2.75E+03 +-2.17E+01

STANDARD DEVIATION = 0.66

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 7.23E-12 UC/LI
TOTAL M EASURED ACTIVITY = 2.23E +03 ( +-1.56E+01) UC/LI
% TECH. SPEC. = ****** +-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

98.98 49.47 4838. 5.4 1.36E+02
1184.60 592.31 1525. 11.8 1.27E+01
1386.02 693.04 473. 22.5 4.52E+00
1592.57 796.33 290. 37.8 3.13E+00
1747.36 873.75 2918. 5.0 3.44E+01
1993.40 996.80 2361. 5.8 3.13E+01
2010.43 1005.32 4124. 3.9 5.52E+01
2493.18 1246.78 144. 38.6 2.32E+00
2795.96 1398.23 134. 26.5 2.38E+00
2989.30 1494.94 93. 32.1 1.74E+00
3193.27 1596.98 306. 13.3 5.99E+00

ti.. wrer7 r^O

:1..10

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION



CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2922.49 1461.53 788. 7.7 1.45E+01

YHC-SO-WM-OP-050
REV 0

a,.'?1
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To From
DISTRIBUTION PROGRAM SUPPORT

Page 1 of 1

Date 10/04/93

Project Title/Work Order EDT No. lyD Z pIy

222-S ANALYTICAL LABORATORIES 105 KE AREA BASINS DATA PACKAGE ECN NO. td9I-86

Text With EDT/ECN
Name MSIN all Attach NA Only

ONSITE

C. L. Bennett XO-44 2
D. A. Dodd T6-50 X
H. I. Martin T6-06 X

c7-, A. D. Rice T6-06 X
Central Files L8-04 2
EDMC H6-08 X.
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